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Pilot Overview 

On March 2 1, 2007, Louisville Gas and Electric Company (“LG&E”) filed an application 
with the Kentucky Public Service Commission (“Commission”) in Case No. 2007-001 17 
requesting Cornmission approval to develop a responsive pricing and smart metering 
pilot program (“Pilot”). In its application, LG&E stated its hypothesis that “a responsive 
pricing rate structure consisting of time-of-use and real-time, critical peak pricing 
components in conjunction with a DSM [Demand-Side Management] program will likely 
maximize demand response for residential and commercial customers in a cost-effective 
manner.”’ To test its hypothesis, LG&E planned to use time-of-use rates and “smart” 
devices with secure communications to send pricing signals to a test group of customers, 
allowing them to choose to save money and decrease system demand by shifting their 
electricity usage away from peak generation system demand periods. The smart devices 
would also provide information regarding real-time and historical energy usage. 

The Pilot was designed so that the Residential Responsive Pricing Service (“RRP”) and 
General Responsive Pricing Service (“GRP”) rate structures would be revenue-neutral, 
meaning that a participating customer with a typical load profile would not experience a 
change in electricity costs if the ~ ~ ~ t o m e r ’ ~  usage pattern did not change. Such a 
customer’s electricity bill would decrease if the customer’s usage shifted from higher- 
cost peak periods to lower-cost off-peak periods. 

By Order dated July 12, 2007, the Commission approved the Pilot for an initial term of 
three years and for up to two thousand Customers. The Pilot was designed to include up 
to one hundred customers under Rate RS (residential) and up to fifty customers under 
Rate GS (commercial) to be enrolled on time-of-use rate structures. To determine if cost 
savings could be realized by some customers not on the time-of-use rates by using a 
combination of smart devices, the approved Pilot allowed for up to four hundred 
Customers to be given a combination of such devices to provide the participating 
customers certain usage information, allowing the customers to change usage to produce 
cost savings, if desired. 

LG&E filed a motion on September 15,2008 to amend the July 12,2007 Order to add up 
to an additional fifteen customers to the RRP rate structure. The additional customers 
were to be employees of General Electric Company (“GE”) located on the same routes as 
the other Pilot customers. The request was made to cooperate with GE’s effort to 
promote and test DSM-ready appliances in the employees’ homes. The smart equipment 
provided by LG&E to the GE employees was to be identical to the other customers 
participating in the Pilot. The Commission’s Order dated October 7, 2008 granted 
authority to include the additional GE employees. 

’ In the Matter of Application of L,ouisville Gas and Electric Company for an Order Approving a 
Responsive Pricing and Smart Metering Pilot Program, Case No. 2007-001 17, Application at 4 (Mar. 21, 
2007). 
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Responsive Pricing Overview 

Pursuant to the Commission’s July 12, 2007 Order in this proceeding, LG&E filed with 
the Commission a tariff sheet establishing Residential Responsive Pricing Service 
(“Responsive Pricing”), which incorporated a time-of-use rate with critical peak pricing 
(“CPP”) and became effective in January 2008. Responsive Pricing was offered to 
customers on the six selected routes who had lived at their residences for at least twelve 
months. Responsive Pricing participation is voluntary and features four pricing periods 
(low, medium, high, and CPP) as opposed to a standard residential customer’s flat rate 
(Rate Schedule RS). Low and medium pricing periods have rates lower than the standard 
residential rate and make up approximately 87% of the hours in a year. CPP events can 
occur during hours of high generation system demand for up to eighty hours per year, 
implemented at LG&E’s discretion. Customers receive at least 30 minutes’ notice prior 
to CPP events, which has a rate of approximately five times that of the standard flat 
residential rate. The rate structure and pricing changes depending on the time of year and 
is detailed below. 

Smart Device Overview 

The Pilot was designed to utilize four 

October through May ~ 

~ 

Time I Weekdays I Weekends 

kinds of smart devices: smart meters; 
programmable thermostats; in-home energy usage displays; and load control switches. 

Smart Meter: This is a typical electric service meter equipped with an electronic card 
that communicates over the secure network. The meter utilizes two-way communication 
and provides LG&E with real-time usage data. 
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P r o a r m a b l e  Smart Thermostat: The thermostat has a simple design with many 
features and displays rate plan time of use costs ($/kWh). The thermostat has 
programmable temperature offsets that can automatically react during high pricing 
periods, but can be overridden by the customer if desired. LG&E has the ability to 
communicate and send text messages to the thermostat to inform the customer when a 
CPP event is in effect. These text messages will remain displayed on the thermostat 
screen until acknowledged by the customer. The customer can modify some thermostat 
settings from anywhere by accessing a website. 

In-Home Display (IHD): The IHD is a table-top device that displays real-time energy 
usage and the current pricing tier. Also, the top of the IHD has a color wheel 
representing the pricing tier (e.g., red indicates high-priced periods). Twenty-four-hour 
and thirty-day historical energy usage and costs are displayable as well. The IHD can be 
set to update pricing monthly on a predetermined day (e.g., the seventh of every month) 
to coordinate closely with the customer’s typical meter read date. 
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Load Control Switch: This switch, also known as a remote appliance controller 
(“RACY’), is placed on an electric water heater and can be programmed to shut off water 
heater operation during higher-priced periods. RACs can also be installed on pool 
pumps. Customers have the ability to override such switches if they so choose. 

Natural Gas Meter Module: In addition to the above devices, a device that is an add-on 
module to existing natural gas meters has been incorporated into the smart network. The 
gas module can be placed into service without removal and re-installation of the existing 
meter’s index, and contains sensors integrated into its cover that act as a pulse counter. 
The gas module has a battery life in excess of twenty years, and stores data locally. 
TJsage data is reported twice daily over the secure network. Like smart meters, these 
devices provide usage information for billing purposes and eliminate the need to deploy a 
meter reader monthly to these locations. 
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Pulse 
Counter 1 

Pilot Implementation 

LG&E evaluated potential routes in 2007 and it was decided to incorporate six different 
routes in an effort to execute the Pilot in areas representative of the entire service 
territory. The routes were selected to include city and rural environments. Appendix A 
has a map of the service territory indicating general route locations. A summary of 
criteria used in selecting the routes is highlighted in the following table. 

Moderate 

Moderate 

High 

“Customer Variety” relates to energy usage, customer type (residential and commercial) 
and building size. “Property Size” pertains to acreage of the property. 

LG&E contracted with Trilliant, Inc. (“Trilliant”) to be the hardware provider for the 
Pilot. Trilliant was responsible for installing the communications network and provided 
communications cards for the smart meters, as well as the other smart devices discussed 
herein. L,G&E contracted with GoodCents Solutions (“GoodCents”) to install the smart 
devices. The smart meter communication network construction began in September 2007 
and GoodCents began installing smart devices at customers’ residences and businesses 
along the selected routes in November 2007. 
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On each route, LG&E installed smart meters on homes and businesses. Communication 
modules were added to the natural gas meters for those customers who receive those 
services to allow full automated meter reading capabilities through the communication 
network. Each route also contains at least two communication gates to accumulate all the 
metering data. The data collected is sent to a server via internet protocol (“IP”). Multiple 
gates were installed in each route for redundancy in case of failed operation, which 
allows for the data to be continually reported through the network. L,G&E installed 
additional signal-repeating equipment where there were long distances between meters 
and communication gates. This was especially prevalent in the rural route. 

All electric smart meters and the communication infrastructure were installed by the end 
of January 2008. IJpon completion of the installations, a directed marketing effort 
ensued to attract customers to participate in the pilot. The initial efforts targeted 
customers interested in the time-of-use rate. The goal was to have this group identified, 
equipment deployed, and customers educated prior to the summer of 2008. The original 
application suggested that the Pilot would be deployed within six months of approval. 
However, smart device deployments were delayed due to device delivery issues. With 
smart metering being an emerging technology and new to both LG&E and our customers, 
equipment availability and attracting participants proved to be a challenge. 

LG&E’s marketing effort resulted in 82 RS and 1 GS customers participating in the Pilot 
by June 2008 (on the RRP and GRP rate schedules, respectively). These numbers grew 
to 102 RS (including the GE customers) and 2 GS customers by the end of the year 
2008.’ 

The primary marketing/educating efforts in 2008 were directed toward filling out the 
Responsive Pricing customer group. At the end of 2008 this marketing effort turned to 
the other customer groups. Through the early part of 2009, the remaining customer 
groups are being filled and in-home equipment is being deployed. L,G&E’s goal is to 
have all the customer groups fully subscribed and their equipment deployed prior to June 
2009 to facilitate a more comprehensive analysis of customer behavior at the end of this 
year’s summer cooling season. 

Delays in equipment delivery from various manufacturers of the natural gas modules and 
electric smart meters connect/disconnect capabilities led to delayed equipment 
installations. Natural gas module installation began in September 2008 and continued 
through the end of the year. The electric connect/disconnect meters arrived in late 
January 2009, nearly all of which have been installed. As discussed above, 
manufacturing delays for these emerging technologies led to Pilot deployment delays. 

’ It has been difficult to sign up GS customers, as many of these customers are concerned about the comfort 
of their own customers during high priced time-of-use periods. LG&E continues to communicate and 
educate customers on the potential benefits of participating in the pilot. 

7 



Responsive Pricing and Smart Metering Pilot Program: April 1,2009 Report 
Kentucky Public Service Commission Case No. 2007-001 17 

Smart Programmable In Home Load Control  

Pilot Goals Meters Thermostat Display Switch 

Responsive Rate Customer Group 150 150 150 150 

GE Customer Group 15 15 15 15 

Thermostat and Display Group 150 150 150 

Demand Conservation Group 150 150 150 
-. 

Display Only Group 100 100 

Control Group 1450 

Total 2015 465 415 315 

Pilot Customer Group Goals 

Control Type 

Responsive Pricing Rate 

Responsive Pricing Rate 

No Rate Control 

No Rate Control 

No Rate Control 

No Rate Control 

Smart Programmable In Home Load Control 

Pilot Participants Meters Thermostat Display Switch3 

Responsive Rate Customer Group 91 94 91 16 

GE Customer Group 11 11 11 1 

Thermostat and Display Group 47 48 47 

Demand Conservation Group 6 7 3 3 

Display Only Group 21 21 

Control Group 1,569 

Total4 1,765 160 173 20 

Control Type 

Responsive Pricing Rate 

Responsive Pricing Rate 

No Rate Control 

No Rate Control 

No Rate Control 

No Rate Control 

Load control switch installations on water heaters are less than anticipated due to LG&E’s service 

Some customers have more than one type of device. Far example, customers with two air conditioner 
territory heavy utilization of natural gas as an energy source. 

units could have two thermostats and in-home displays if desired. 
4 
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Device Deployment b y  Route: # Customers per Category 

2008 Residential Responsive Pricing Results and Analysis' 

Technology 
Radio communication is an established technology and generally provides adequate 
signal transmission throughout the pilot service territory. Endpoint device solutions are 
easily integrated into the network and software can be upgraded without any service 
interruption. Using this technology can reduce operational costs and improve customer 
satisfaction through more efficient outage response and more rapid restoration of service. 
Additionally, the electric meter has reverse flow capability (Le., it reads energy flow also 
when installed upside down) and the system will provide notification of tampering events 
thereby reducing lost revenue. In fact, LG&E has experienced two tampering events to 
date on smart meters. Both tamperings were immediately flagged in the system and 
addressed by LG&E personnel. 

Operational 
Approximately 99% of electric meters and 98% of gas modules report energy usage on a 
regular basis. Non-reporting meters generally are related to foliage issues, location of 
meters, and occasional hardware failure. Route 6 has provided valuable insight of rural 
operations and contains approximately five meters that do not communicate due to their 
location in the network. The communications for these five meters have significant 
distances to cover along with dense foliage in some cases. Long term solutions generally 
will require the deployment of additional signal repeaters to assist with transmission of 
data. These meters will be manually read until a cost-effective technical solution is 
implemented. 

CPP Event Timing 
There were five CPP events initiated during the summer of 2008 for the purpose of 
testing the CPP operational capabilities. The testing of the CPP events was limited in 
duration to two hours per event to test and monitor the integrity of the system. Going 
forward all CPP events will correspond with LG&E's load control events of the 
Residential and Commercial Demand Conservation Programs. The 2008 events 
occurred from 4:00 to 6:OO pm on July 18 (92"), July 21 ( 8 9 O ) ,  August 11 (79"), August 
12 @lo), and September 4 (86"). 

Though the Pilot includes residential and commercial customers, too few commercial customers have 
participated in the Pilot to allow for a separate analysis of their behavior. 
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Weather 
Air temperatures in June through September 2008 were normal when compared to the 
same months in 2005-2007 as measured by cooling degree-days and days above 90 
degrees. However, June and July 2008 were slightly warmer than the previous three 
years, and August and September 2008 were slightly cooler than the previous three years. 
Also, the warmest days of 2008 (three days at 97") occurred on weekends or holidays, 
times in which LG&E does not implement any type of load control. 

Winter 2008 was colder than winter 2007. Also compared to winter 2007, winter 2008 
contained approximately 15% more heating degree-days and contained approximately 
55% more days where maximum daily temperatures were less than 45 degrees. 

Third-Par@ Evaluations 
GoodCents' consulting group provided LG&E with an independent analysis regarding the 
Pilot's 2008 impact. Goodcents evaluated hourly meter data for the summer cooling 
season of June through September 2008 with the primary goal of determining how 
customer demand responded to the Responsive Pricing time-of-use rates, focusing 
primarily on the critical peak pricing ("CPP") events. Goodcents also evaluated hourly 
meter data for the winter heating season of October 2008 through January 2009. The 
Goodcents analysis is attached in Appendix B. The analysis utilizes regression modeling 
and provides significant detail about the Pilot's 2008 operations. 

GoodCents' analysis was based on the 94 Responsive Pricing customers and the 
approximately 1,400 other residential customers and included energy usage for critical 
price days as well as non-critical price days. The number of customers evaluated by 
GoodCents may be different than data reported elsewhere in this report due to different 
time periods being discussed and customers' move-ins and move-outs. 

The analysis of the summer time periods reflected that the last CPP event on September 4 
resulted in the largest average kWh drop, slightly more than 0.5 kWh per participant. 
The following table displays average kWh changes per participant for each event. 

CPP Event Summary, kWh (Average Load Reduction) 
7/18/2008 7/21/2008 8/11/2008 8/12/2008 9/4/2008 

92" 89" 79" 81 " 86" 
16:OO 0.0332 (0.0922) 0.0472 0.1346 0.5176 
17100 (0.0009) (0.1594) 0.2320 0.0458 0.51 15 

Average kWh consumption per participant for the five CCP events ranged from 16% to 
43% less compared to the warmest days (97 degrees on 7/20, 8/23, and 9/1) in the 
summer of 2008. Because load increases as temperature increases (correlation 4 . 9 5 )  
and the five CPP events were called in mild to moderate temperatures, full reduction 
potential likely was not realized; however, based on GoodCents' regression analysis, at 
5:00 pm on a 92 degree day, a load reduction of approximately 0.4 kWh per Responsive 
Pricing participant can be expected. The load reductions experienced in this study are 
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similar to load reductions for the LG&E’s Demand Conservation Program at the same 
temperature. 

The daily load shape for the average Responsive Pricing customer was similar to that of 
the typical residential customer in June. Generally, not much change was noticed 
regarding the behavior of customers on the Responsive Pricing tariff in June and July. 
However, as the program continued throughout the summer, load shapes for the 
Responsive Pricing customers changed and resulted in daily demand being shifted from 
high-priced hours to lower-priced hours. Load also shifted from higher-priced weekday 
hours to the lower-priced weekend. 

The winter analysis reflected that no CPP events were scheduled during the months 
October 2008 through January 2009. LG&E is a summer-peaking utility and CPP events 
are valued most at that time. Because a significant portion of LG&E’s service territory 
uses natural gas for heating, smaller electric energy reductions would be expected during 
winter periods. Therefore, it is ideal to implement CPP during s m e r  periods. 
Nevertheless, the Pilot included low, medium and high time-of-use rates for winter 
(October through May), and GoodCents analyzed the hourly meter data for the October 
2008 through January 2009 time period. 

Overall, it was not evident that the Responsive Pricing customers changed usage patterns 
during the winter of 2008. Daily load shapes are generally similar between the two 
groups. Again, though customers may have changed their energy usage during higher- 
priced periods, it is not likely there would be significant changes in winter energy usage 
because a large majority of LG&E’s service territory uses natural gas for heating. 

The analysis results of the first year of the Responsive Pricing Pilot are positive regarding 
demand reduction and energy usage shifting, particularly later in summer 2008. Demand 
reductions during CPP events vary from 0.2 kWh to over 0.5 kWh per participant during 
high-temperature periods. Results indicate that energy usage decreased slightly in high- 
and critical-peak priced periods; however, Responsive Pricing customers used more 
energy overall throughout the summer and winter periods compared to non-Responsive 
Pricing residential customers. LG&E agrees with GoodCents’ recommendation to 
perform additional program evaluation of the meter data collected during 2009 to build 
on this analysis. 

GE Emplovees 
Smart device installation for the GE employees began the last week of October 2008 and 
was completed by mid-December 2008. Fifteen GE employees were approved by the 
Commission for inclusion into the Pilot as Responsive Pricing customers; however, 
currently only eleven GE employees have been identified as residing on the six routes. 
Because the GE customers were added at the end of 2008, the first opportunity to 
evaluate their meter data will be after summer 2009. 
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Participant Usage and Costs 
Responsive Pricing customer usage data is detailed in the following table. Pilot 
participant 12-month historical usage (Le., usage prior to beginning of Pilot) and Pilot 
usage are included. The data is displayed in kWh and $ for minimum, maximum, and 
average per participant. Minimum and maximum values are based on average monthly 
usage by participant for each specified time period. Costs are total customer electric 
billed costs. A customer’s usage for each period can vary for many reasons and depends 
on when the customer enrolled in the program (i.e., electrical usage in cooling season will 
generally be higher than heating season because air conditioners use large amounts of 
electricity and many customers’ heating units primarily use natural gas). As stated in the 
Goodcents analysis, revenue implications are not clear from the available data. 

SmartRate Participant Usage 
and Cost 

Monthly Energy Usage (kWh) Monthly Total Billed Cost ($) 
Minimum Maximum Average Minimum Maximum Average 

335 2,942 1,273 
to Pilot 

I Pilot I 2008 I 435 3,631 1,503 I 33 409 113 I 
31 280 99 

Program Costs 
The program costs versus plan can be found in the following chart. The plan contained 
expenses starting in 2008; however, some expenses were incurred in 2007 related to Pilot 
planning. The Pilot actual spend through 2008 is $197,000 less than plan. The major 
variance to the planned budget through 2008 relates to the delays in receiving various 
equipment and the timing of contractual milestones related to the equipment’s 
installation, validation, and testing protocols. LG&E anticipates the Pilot expenses will 
stay within plan totals for the remaining years as well. 

Program Expenses ($000) 

Pilot Plan 
2007-2008 2009 201 0 201 I Total 

$1,272 $260 $260 $1 25 $1,918 

IPilot Actuals I $1,076 $0 $0 

Customer Satisfaction 
LG&E utilized Schmidt Consulting Services to complete an independent review of the 
Responsive Pricing Pilot to assess customer satisfaction. This assessment was completed 
via telephone and resulted in twenty-five willing participants. Overall customer 
satisfaction was very favorable with 45% of those surveyed giving the program a “good” 
rating and another 45% rating the program as “outstanding”. Nearly half of the 
respondents had recommended the program to someone else. 

Responsive Pricing customer participation was driven primarily by the opportunity to 
save money. Other motivations included environmental protection and the opportunity to 
receive free in-home devices. 

There have been five customers removed from the SmartRate: one customer moved from 
the residence; two customers reported they had difficulties understanding the devices; 
one customer did not like the thermostat; one customer did not like that the electric and 
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gas bill had to be separated to participate in the Pilot (issue has been resolved and bills 
will be combined again by summer 2009). 

The full Schmidt Consulting Services report is attached as Appendix C. 

Conclusion 

The Responsive Pricing Pilot implementation and operations to date have been 
successful. The equipment and communication technologies deployed are fully 
operational and achieving the purposes of the pilot. Customer feedback has been positive 
and participation was driven by an opportunity for energy cost savings, environmental 
protection, and energy management devices. 

The findings to date indicate that load reductions can be achieved through 
implementation of time-of-use pricing and CPP events. Moreover, customers on the 
Responsive Pricing Tariff are receptive to pricing signals as evidenced by the shifts in 
their energy usage. 

The temperatures during summer 2008, specifically the months of August and 
September, were unremarkable and did not provide significant data for evaluation. Of 
the five CPP events performed for testing purposes in the summer of 2008, only the last 
three provided data that indicated a change in customer behavior. The results were 
positive and produced demand savings up to 0.5 kWh per Pilot participant. A normal 
2009 summer should allow for more CPP events. CPP events will correspond with the 
company’s Demand Conservation Program load control events, allowing for more 
analysis of customers’ changes in electric usage and energy costs. 

In addition, LG&E is evaluating the possibility of adding another route during 2009 to 
achieve the total smart meter installation goal of two thousand. It is intended that any 
additional route would include the remaining customers authorized to participate on the 
Responsive Pricing tariff. Participants in the other customer groups would be 
incorporated on this route as well. 
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Introduction 
LG&E began installing SmartMeter on 2,000 homes and businesses across various regions of 
their service territory. Those 2,000 customers with SmartMeter became eligible for a new 
program, SmartRate, designed to provide residential customers a variable rate schedule for 
their energy usage during the summer of 2008. SmartRate energy costs were lower than 
the typical energy cost for most hours throughout the year. However, the costs for 
SmartRate are higher during peak energy usage hours. During peak energy usage hours a 
critical peak-pricing (CPP) rate was initiated on 5 occasions. The participating SmartRate 
customers were provided SmartStat and SmartView equipment, as well as professional 
energy management advice and the ability to pre-program their thermostats settings to  
respond to  the various pricing rates. Most thermostats were programmed for a 2-degree 
increase a t  the beginning of the high price tier of the rate (1 :OO pm) and the thermostat 
was increased an additional degree if a CPP event was called. 

The SmartRate participant group was a self-selection convenience sample resulting from 
recruitment by LG&E staff from the SmartMeter population. The SmartMeter allowed energy 
usage data to be collected on an hourly basis for the entire length of the SmartRate pilot. 
Goodcents received energy usage data for ninety-four SmartRate customers and 
approximately 1,400 residential customers beginning with the date that the SmartMeter 
equipment was installed. Energy usage data including both critical priced days and non- 
critical priced days were available for all customers and were used in the development of 
the following load impact analysis and model development for the SmartRate pilot. We will 
compare the SmartRate customer's usage to the residential customers on the SmartMeter 
program throughout the summer of 2008 and on hot days and CPP days. We will use the 
SmartRate customers load data on CPP days and non-CPP days a t  like maximum 
temperatures to model the load reductions due to the high price tier of SmartRate and due 
to CPP. 
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The SmartRate price schedules for weekdays and weekends are shown below. These rate 
schedules do not include the critical peak rate since the critical peak rate is only initiated 
during peak hours. The critical peak rate is 30.476$ per kWh. 

SmartRate Weekday Price Schedule 
l2 -- 11.007C 

l o  
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$ 6  

J 4  
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SmartRate Weekend Price Schedule 
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3 



The following shows the price schedule for the winter for weekdays. 

SmartRate Weekday Winter Price Schedule 

Hour of the Day 
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Weather Review 

Summer 2008 Review 

The variation of weather and climate has a great impact on the SmartRate program's 
effectiveness and the resulting load reductions. The majority of customers participating in 
the SmartRate program are near the Louisville area. Louisville, Kentucky had a relatively 
mild summer in 2008 as measured by the total number of cooling degree-days recorded. 
The graph below displays a comparison of the recorded number of cooling degree-days for 
the summers of 2005, 2006, 2007 and 2008. 

Louisville CDD 2005 - 2008 

June July August September 
Month 

1 U 2005 2006 0 2007 2008 I 

The graph above shows that the number of cooling degree days recorded for the month of 
June in 2008 was higher than the past three summers. In addition, the number of cooling 
degree days recorded for the month of July in 2008 was very similar to those in the 
previous three summers. However, the number of cooling degree days recorded for August 
and September of 2008 was typically lower than the previous three summers. 

As many as 48 days during the summer of 2008 reached high temperatures of 90 degrees 
or above; which is only two less than the number of days with high temperatures above 90 
degrees in 2007 (50). The highest temperature recorded in 2008 was 97 degrees and was 
recorded three times: July 20th, August 23rd, and September 1". These days were weekends 
or holidays and were excluded from CPP initiation. There were a total of four days with 
recorded high temperatures above 95 degrees during the summer of 2008. The following 
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graph shows the number of recorded days with high temperatures of 90 degrees or above 
for the summers of 2005 through 2008. 
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Number of Days With Temperatures Higher Than 90 Degrees 
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Load reduction estimates incurred from load management and critical peak pricing programs 
are a function of outdoor maximum temperature. I n  order to determine load reduction 
estimates for various temperatures, Goodcents recommends controlling or initiating the 
critical peak rate on days that vary by temperature. 

The graph below shows the number of days recorded during the summer of 2008 with 
various high temperature ranges, from 80 degrees up to 97 degrees. 

Number of Days with Temperatures Greater Than 80 Degrees 

80-84 85-88 89-92 93-97 

Temperature 



The month of August recorded 17 days with maximum temperatures above 88 degrees. I n  
other words, 54.8% of the high temperatures recorded during the month of August were 
above 88 degrees. 

The graph below shows the number of recorded cooling degree-days for the summer of 
2008 only. You can see from the totals below that July had the largest number of cooling 

Louisville Cooling Degree-Days 
Summer 2008 

June July August September 
Month 

I 

degree-days. 
August of 2007 
recorded 396 
cooling degree 
days and August 
of 2006 recorded 
451 cooling 
degree-days. 
Therefore, August 
of 2008 recorded 
a typical number 
of cooling degree- 
days. 

Comparing the cooling degree-day chart above to the average temperature by month for 
the summer of 2008 (shown below) shows a similar trend of July being the warmest month 
for the summer of 2008. July recorded the most cooling degree-days and had the highest 
average temperature, 79.8 degrees. The average maximum recorded temperature for July 
of 2008 was 89.2 degrees compared to June with 87.9, August with 89.1, September with 
84.5 degrees. 

Louisville Mean Temperatures Summer 2008 

June July August September 
Month 
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Winter 2008 Review 
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The plot below shows the heating degree-days (HDD) for t he  winter of 2007 compared to 
t h e  current winter of 2008. As you can see 2008 was  cooler for t he  majority of the winter 
in comparison to t h e  previous year’s winter by t h e  larger number of HDDs. 
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Louisville HDD Comparison -Winter 2007 and 2008 

October Nove m ber December January 
Month 

2007 22008  

The plot below displays the number of days where the high temperature  was below 45 
degrees .  As t h e  winter continues t h e  number of colder days increases for each month.  The 
month of October does  not  appear  to require much heating or cooling as  evidenced by t h e  
graphs below and above. 
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Number of Days With Maximum Daily Temperatures 
Below 45 Degrees 

October November December January 

I Vi82007 02008 
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The following histogram displays the number of days in each temperature range by month. 
January has the highest number of days in the coldest temperature ranges, with temperatures 
reaching as low as -1 degree Fahrenheit. The -1 degree low temperature was reached on 
January 16th and it was 23 degrees below normal, 
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The following chart shows the mean temperatures from October 2008 to January 2009, this 
once again shows that the coldest temperatures are reached in January and into February. 
The mean temperature for January was below freezing at 29.9 degrees Fahrenheit. 
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SmartRate Impact Analysis 

CPP Implementation 

The critical peak rate was implemented on five days by LG&E throughout the summer of 
2008. Thirty minutes prior to the initiation of the critical peak rate, a red light would flash 
on each participant’s Smartview and Smartstat notifying each customer of the critical peak 
pricing rate. The Smartstat was programmed to adjust the customers heating or cooling 
thermostat settings during these critical peak periods. However, the customer was able to  
bypass the settings to manually control their temperature during these critical peak periods. 
The customers’ response to the critical peak rates, as well as the response to other variable 
rates, will be presented from a load reduction and energy reduction perspective in the 
following report. 

LG&E notified Goodcents when critical rate prices were in effect throughout the summer of 
2008. The critical rate price schedule, including the start time and end time of each critical 
rate period, and the maximum daily temperature gathered from the local National Weather 
Service weather station are shown below in the following table. 

LG&E CPP Implementation 
2008 

Date Time Maximum 
Temperature 

711 812008 1600-1 800 92 
712 1 I2008 1600-1 800 89 
811 112008 1600-1 800 79 
811 212008 1600-1 800 81 
91412008 1600-1 800 86 

The critical peak price was only initiated once when temperatures were over 90 degrees. In 
addition, the critical peak price was initiated on two days where temperatures were below 
85 degrees. Typically, Goodcents recommends initiating load control or critical peak pricing 
when temperatures are 85 degrees or higher. 

Comparison of Energy Usage on CPP Implementation Days 
Goodcents developed average load shapes for all days that the critical peak rate was 
initiated for both the SmartRate customers and the standard rate residential customers. 
Each critical peak pricing day is examined in detail below. 



SmartRate Customers vs. Residential Customers 
July 18,2008 
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The table to the right shows the 
premise mean for SmartRate 
Customers and the premise mean for 
the residential customers, as well as 
the very slight difference between the 
two values. The daily premise energy 
usage is calculated as well for both 
the SmartRate customers and 
resident ia I customers. 
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SmartRate Customers vs. Residential Customers 
July 21,2008 
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'The graph above shows a comparison 
between residential and SmartRate 
customers on July 2Ist. The overall 
difference between the residential versus 
SmartRate is smaller than the previous 
control day as shown in the table to  the 
left. 
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SmartRate Customers vs. Residential Customers 
August 11,2008 
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22 2.2936 
23 2.1178 

Total kWh 37.461 9 

There is a slight visual difference in 
energy usage between the SmartRate 
customers and the residential customers 
during the critical peak price period. 

The total premise usage for the 
SmartRate customers was 37.46 kWh 
an August lIth while the residential 
customers' total premise usage was only 
37.06 kWh. Therefore, there was only a 
0.4069 kWh difference between the 
residential and SmartRate customer's 
total premise usage for this peak day. 

2.1598 -0.1338 
1.9155 -0.2023 

37.0550 -0.4069 
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Sm a r t Ra te Custom e rs vs . Res id entia I Custom e rs 
August 12,2008 
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22 2.4489 2.2633 
23 2.2083 1.9817 

Total kWh 38.4524 37.0518 

SmartRate Customers Mean Residential Customers Mean 

-0.1856 
-0.2266 
-1.4006 

The graph compares energy usage for the 
August 12th critical day. The table to the 
left shows the premise usage by hour for 
both the SmartRate and the residential 
customers. Thus far, August 12th showed 
the largest difference in kWh between the 
Sma rtRa te and resi denti a I customers. 
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SmartRate Customers vs. Residential Customers 
September 4,2008 
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The September 4th critical day showed 
the largest difference in kWh for the 
control season. The graph above shows 
a definite difference between energy 
usage for the SmartRate and residential 
customers. The SmartRate customers 
show more than a 0.5 kW decreases 
when the critical peak price was initiated 
at hour 16. 
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Regression Analysis- Load Impact Model 
A total of ninety-four customers had critical and non critical day data and were used in the 
analysis. Some customers became participants in the program after the implementation of 
the critical peak dates and were not used in the analysis. Comparisons of SmartRate 
customers' mean hourly load shapes for critical days and non critical days are shown below 
for days with maximum temperatures of 92 degrees and above. The comparisons indicate a 
maximum difference of 0.36 kWh, 

LG&E SmartRate Customers Only 
Comparison of CPP and Non-CPP Days 

All Days with Maximum Temp Greater Than or Equal To 
92 Degrees 
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Hour 

All days with a maximum temperature of 79 degrees or above were used to develop a 
regression model of customer load impact during CPP periods by modeling usage on CPP 
and non-CPP days. The critical rate events were called between 4:OO pm (hour 16) and 6:OO 
pm (hour IS). However, the graphical analysis suggests that customers responded to the 
high price tier of SmartRate before the CPP was called a t  4:OO pm, actually beginning a t  
2:OO pm (hour 14). It was decided to develop regression models for each hour during the 
critical rate periods over the maximum temperature range of 79 to 92 degrees. Customers 
were grouped into 2 bins or strata based on their mean premise hourly usage, strata 1, 0-3 
kWh and strata 2, above 3 kWh. 
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A variety of models were developed for the load reduction analysis. The model that 
provided the best statistical results was chosen for the final load reduction model. This 
model assumes that premise usage is determined by the maximum daily temperature 
squared, multiplied by the mean premise usage throughout the summer and a base usage 
in the hour before the critical peak price is initiated. Models were developed for each ending 
hour during the CPP period, from hours 16 to 18 and hours 14 to 15 of the high price tier. 

The model below was developed by hour over the temperature ranges mentioned above: 

PREMHEKWH (Hour t, Site J )  = A + B * MAXLOADTEMP+ C * MAXLOADTEMPC 

+ D* PREMHR13 

Where: 

A is the regression intercept 

B and D are regression coefficients determined during the modeling process 

C is the load reduction estimate for the premise a t  hour t and a given maximum daily 
temperat u re 

PREMHEKWH (Hour t, Site -1) is the premise kWh in the hour ending t for site J 

MAXLOADTEMP is the premise mean load throughout the summer hours 16-18 and 
maximum temperature above 85 degrees multiplied by the maximum daily temperature 
squared. The premise mean load during these hours is meant to serve as a proxy for AC 
connected load 

MAXLOADTEMPC is an indicator variable (1 for a CPP day, 0 for a non CPP day) multiplied 
by the premise mean load as defined above and the squared maximum temperature 

PREMHRl3 is the premise kWh in hour 13, which is the hour preceding the high rate tier 
implementation 

The complete regression output for a temperature range greater than or equal to 79 
degrees and for critical rate hour ending at 17 is shown on the following pages for each 
stratum. All statistics are significant and valid, including the regression coefficients, which 
are significant a t  the 9gth percentile. 
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CPP Model Max Temp>= 79 

s t r a t a = l  haur=17 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Number o f  Observat ions Read 4363 
Number o f  Observat ions lfsed 434 I 

22 Number o f  Observat ions w i t h  M iss ing  Values 

Ana lys i s  o f  Var iance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 4277.43848 1425.81283 1190.57 <.OOOl 
E r r o r  4337 51 93.95707 1 I 19759 
Corrected T o t a l  4340 9471.39555 

Root MSE i.09435 R-Square 0.4516 
Dependent Mean 1.93772 Adj R-Sq 0.4512 
Coef f Var 56.47603 

Parame'ter Es.timates 

Parameter Standard 
Var iab le  DF Est imate E r r o r  t Value Pr > I t /  

I n t e r c e p t  1 -0.26301 0.05863 -4.49 c.00oi 
maxloadtemp 1 0.00008155 0.00000371 21.99 e. 0001 
maxloadtempc 1 -0.00001986 0.00000465 -4.27 c .0001 
premhr 13 i 0.63227 0.01 371 46.10 c .  0001 
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CPP Model Max Temp>= 79 

s t r a t a = 2  hour=17 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Number o f  Observat ions Read 4538 
Number o f  Observat ions Used 4535 
Number oP Observat ions w i t h  M iss ing  Values 3 

Source 

Model 
E r r o r  
Corrected T o t a l  

Root MSE 
Dependent Mean 
Goef f Var 

Var iab DF 

I n t e r c e p t  1 
maxloadtemp 1 
maxloadtempc 1 
premhrl3 1 

Ana lys i s  o t  Var iance 

DF 

3 
4531 
4534 

1 .53746 
3.70694 

41 .47503 

Sum o f  Mean 
Squares Square F Value P r  > F 

7300.45841 2433.48614 1029.49 <.0001 
10710 2.36377 
1801 1 

R-Square 
Adj R-Sq 

0.4053 
0.4049 

Parameter Est imates 

Parameter Standard 
Est imate E r r o r  t Va 

- 0.22370 0.12034 - 1.86 0.0631 
0.00008280 0.00000424 19.53 <.0001 

-0.0000 11 94 0.00000348 -3.43 0.0006 
0.52893 0 .01305 40.53 <.0001 
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The load reduction regression coefficients for each hour are shown in the table below. All 
regression coefficients are significant a t  the 9gth percentile and all other statistical measures 
(F test for significance of the regression and adjusted R square) are acceptable. 

Table R-1 

Table R-2 

Strata Premmax Premmin Premsum Premmean 
1 2.98805 0.86181 102.022 2.12546 

Calculation of Load Reduction during CPP Periods 
The CPP load reduction for a given hour and maximum daily temperature is developed by 
using the appropriate control coefficient (maxloadtempc) from Table R-1  for the hour, 
strata, and maximum temperature range desired. The control coefficient for the selected 
hour is multiplied by the premise mean and the squared maximum daily temperature. The 
premise mean information is shown in Table R-2 above. 
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A sample calculation for strata 2 and the maximum temperature range above 80 degrees for 
the CPP pilot at hour 17 is shown below using data from Tables R-1 and R-2 and a 
maximum daily temperature of 92 degrees. 

Control Coefficient (maxloadtempc): -0.OQQQ1194 

Temperature: 92  Degrees 

Premise mean of sample: 4.03 

Control Estimate for Strata 2, Maximum Temperature of 92  Degrees 

= -0.OOOQ1194 * 4.03 * 92 * 92 = -.406 kW 

I n  order for the load reduction estimates to be representative of the overall SmartRate 
population's usage, the load reduction must be weighted. The weight is calculated by 
finding the ratio between the strata's population and the total population. The weights 
calculated from the strata analysis are 48/94 or 0.51 for strata 1 and 46/94 or 0.49 for 
strata 2. 

These ratios are then multiplied by the load reduction estimate for the appropriate strata 
and the result is summed over the two strata to yield a system weighted load reduction 
estimate. 
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The chart shown below displays the load reduction to be expected a t  each hour during 
critical price rate initiation on any day with the indicated maximum temperature for each 
SmartRate participant. 

Hour 16 

--.ab- Hour 17 

---3i:--- Hour 18 

lG&E SmartRate Load Reduction 
80-92 Degrees 

OJ-JoO 7- 

-0.249 -0.261 -0.274 -0.288 -0.301 -0.315 -0.329 

-0.307 -0.323 -0.339 -0 355 -0.372 -0.389 -0.406 

-0.23 1 -0.243 -0.255 -0.267 -0.280 -0.293 -0.306 

-0,050 I-- 
-0,100 - , 
-0.150 

c -0.200 
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-0.300 

-0.350 

-0.400 

82 84 86 88 I 90 92 
-0.450 

The load reduction chart shows the greatest load reduction in hour ending 16 and 17 at all 
maximum temperatures and the lowest load reductions in hour ending 18. This is perhaps 
due to a greater use of appliances for cooking etc. as customers return home from work. 

The chart shown below displays the load reduction to be expected a t  each hour during 
critical price rate initiation on any day with the indicated maximum temperature for each 
SmartRate participant. This graph shows the same load reductions as shown above, but by 
temperature, rather than hour of control. 
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LG&E SmartRate Load Reduction 
80-92 Degrees 
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The chart above proves that as the outside maximum temperature increases, the potential 
load reduction through critical peak pricing initiation increases as well. A t  5:OO pm, on a 92 
degree day, LG&E can expect a load reduction of 0.406 kWh per SmartRate participant. 
Recent M&V studies for LG&E's Demand Conservation Load Management Program show that 
a load reduction of 0.5 kWh to 0.6 kWh per participant can be expected on a 92 degree day 
via switch control. Therefore, load reductions resulting from the SmartRate program are 
similar to load reductions developed previously for the Demand Conservation program at  
these tem pera tu  res. 

23 



Summer Monthly Energy Usage Comparison 
A comparison of daily energy usage between the SmartRate customers and the regular 
residential customers is shown below for each summer month. 

Monthly Energy Usage Comparison SmartRate Vs. 
Residential Customers Summer 2008 
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The SmartRate customers do use slightly more energy during most summer months. 
However, the graph above shows that there is little difference in energy usage between the 
two customer groups. The month of August shows the largest difference in energy usage, 
with a difference of 122 kWh. This is in contrast to most of the CPP control days when the 
daily difference in usage was less than 1 kWh except for the September 4th control event 
where the difference was over 5 kWh. 

Total Summer 2008 Usage Comparison 
SmartRate Vs. Residential Customers 

SmartRate Customers Residential Customers 

Customer Type 

The graph to the left shows 
the slight difference in total 
energy usage between the 
SmartRate customers and 
the regular residential 
customers during the 
summer of 2008. Overall, 
SmartRate customers did 
not appear to make 
significant changes to their 
usage patterns throughout 
the summer of 2008. 
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Winter Monthly Energy Usage Comparison 

A comparison of daily energy usage between the SmartRate customers and the regular 
residential customers is shown below for each winter month from October to January. 

Monthly Energy Usage Comparison SmartRate Vs. 
Residential Customers Winter 2008-2009 

1500 
~8 SmartRate 

1250 

1000 

October November December January 
Month 

As you can see, for all months the difference in energy h. 
November has the most similar usages; there is only a 4 kWh difference. The largest 
difference in usages occurs in October with a difference of 93 kWh. 

Total Winter 2008-2009 Usage ~ o m ~ a r j s ~ n  
SmartRate Vs. Residential Customers 

-~ ___ 5000 -~ 

A SmartRate Customers Residential Customers 

Customer Type 

to their usage patterns throughout the winter of 2008 through 2009. 

The graph displayed 
to the left shows the 
minor difference in 
total energy usage 
between the 
SmartRate 
customers and the 
residential 
customers during 
the winter of 2008 
to 2009. Overall, 
S ma rtRate 
customers did not 
appear to make 
significant changes 
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Summer Daily Energy Usage Comparison 

The graphs below show the daily energy usage comparison for SmartRate and residential 
customers for the months of June and July of 2008. 

I 
Daily Energy Usage Comparison 

SmartRate Customers vs. Residential Customers 
June 2008 
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Day 

Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

July 2008 
There is very little 
difference between the 
SmartRate customers' 

70 I and the residential 
I 6 0  customers' energy usage 
I m  during the month of June 
r 4 0  and July. The remaining 3 

summer months and 27230 

winter are analyzed on 20 
10 

the following pages. 
l o  
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Day 
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The differences for August and September are much larger with the SmartRate customers 
using more on an average than the residential customers. 

Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

August 2008 
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Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

September 2008 
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There are a few days in September where the SmartRate customers did use less than the 
residential customers. Customers may be using more energy during the lower price periods 
causing their daily usages to be higher than those not on the pricing tiers. 
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Winter Daily Energy Usage Comparison 
The same pattern is also evident in October. SmartRate customers are using more on 
average than the residential customers. 

Daily Energy Usage Comparison 

SmartRate Customers vs. Residential Customers 
October 2008 
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Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

November 2008 
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November is similar a t  the beginning of the month but after the 16th of the month the 
SmartRate customers begin to use less. 
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The month of December shows that  the two groups used nearly the same  amount  of energy 
on average. 

Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

December 2008 
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Daily Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

January 2009 
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January shows similar usages for each customer group with SmartRate customers  using 
more a s  the month continues. To truly understand how the pricing tiers affect energy usage 
it is necessary to analyze hourly usage. 
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Summer Percentage Hourly Energy Usage Comparison 
The graphs below show the percentage of total hourly energy usage for SmartRate 
customers versus the regular residential customers for the months of June and September 
of 2008. 

Percentage of Total Hourly Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 
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Percentage of Total Hourly Energy Usage Comparison 
SmartRate Customers vs. Residential Customers 

September 2008 
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The difference in 
energy usage between 
the two types of 
customers, just as 
with the daily energy 
usage, is not 
sign if i ca n t for the 
month of June. 

The percentage of 
hourly energy usage 
during the month of 
September does show 
a decrease in usage, 
of about 1% to 2% for 
the SmartRate 
customers during the 
high price tier of the 
SmartRate program 
beginning in hour 14 
and continuing to hour 
18. 
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Summer Weekday Weekend Energy Usage Comparison 
Below is the average hourly usage for both SmartRate and Residential customers, 
comparing weekend usage with weekday usage. It was decided to compare weekend usage 
with weekday usage for the two groups too see the customer response to the cheaper 
weekend rate. For the month of June the weekday and weekend usage is nearly the same 
for both the Residential and SmartRate groups. Goodcents hypothesized that the rates 
were not stressed to customers early on in the program and as the summer continued they 
became more aware of how the rates impacted their electric bills. 

June 2008 Average Hourly Usage 
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I July 2008 Average Hourly Usage 
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The following 
graph shows the 
comparison for 
the month of July. 
Once again the 
usages are nearly 
the same for each 
day type and 
group. 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Hour 
31 



In  August the SmartRate customers use slightly more on the weekends than the weekdays. 
At 2 pm there is a difference of nearly 0.75 kWh. The residential customers use slightly 
more on weekends than weekdays. This could be due to the customer’s usage pattern. 

August 2008 Average Hourly Usage I 
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Usage for September is more interesting since one is able to see the weekday morning peak 
for the SmartRate customers and another peak in usage a t  7 pm after the high price period 
ends. The residential usages do not vary by much. There is a morning peak for the 
weekdays at 7 am, as one would expect. 

September 2008 Average Hourly Usage 
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Winter Weekday Weekend Energy Usage Comparison 

For the month of October there is a peak at noon for the SmartRate customers on 
weekdays. This is during the medium price rate. The weekend usage for the SmartRate is 
also higher than weekday usage. 

October 2008 Average Hourly Usage 
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The weekend usage for both groups follows a similar pattern with increased usage in the 
afternoon compared to the weekday usage for both groups. 

November 2008 Average Hourly Usage 
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Usage patterns for the month of December are relatively similar across the groups. All 
groups and time periods have a peak a t  7 pm. The SmartRate weekday morning peak (8  
am) occurs a few hours earlier than the weekend morning peak (.LO am). The residential 
customers follow the same pattern. I n  addition, usage drops to 1.5 kWh a t  3pm during the 
medium price tier on weekdays versus 1.75 kWh during weekends. 

December 2008 Average Hourly Usage 
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January 2009 Average Hourly Usage 
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January’s usage 
patterns are not 
as consistent, 
possibly due to 
colder weather 
seen by Louisville. 
Weekend 
SmartRate usage 
is higher than the 
weekday 
afternoon usage, 
but only by 
approximately a 
quarter of a kWh. 
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Summer Energy Usage Comparison for Hot Days 
The SmartRate customers should show a decrease in energy usage between the hours of 
1:OO pm and 6 : O O  pm when the high-energy price is in place. The following graphs 
compare energy usage between SmartRate customers and regular residential customers on 
warm, but not critical, days throughout the summer. 

The graph below shows energy usage for both the SmartRate customers and the residential 
customers on a 92-degree day, Friday, July 18thv 

SmartRate Customers vs. Residential Customers Daily Usage 
for July 18th 

Maximum Temperature: 92 Degrees 
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The graph below shows energy usage for both the SmartRate customers and the residential 
customers on a 93-degree day, Tuesday, July 2gth. 
r 

SmartRate Customers vs. Residential Customers Daily Usage 
for July 29th 

Maximum Temperature: 93 Degrees 
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Again, the graph to 
the left shows that 
there is virtually no 
difference in energy 
usage between the 
Sma rtRa te  
customers and the 
residential 
customers. 
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SmartRate Customers vs. Residential Customers Daily Usage 
for August 29th 

Maximum Temperature: 92 Degrees 
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usage drops during 
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usage. I n  addition, 
the graph to the left 
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SmartRate Customers vs. Residential Customers Daily Usage 
for September 1st  

Maximum Temperature: 93 Degrees 
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show a difference in energy usage between the two customer groups. 

The graph to 
the left also 
shows a 
significant 
decrease in 
energy for the 
SmartRate 
customers 
d u ring hours 
1 4 : O O  and 
15:00, as well 
as a snapback 
once the high 
pricing period 
concluded. This 
graph does 
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The graph below shows energy usage for both the SmartRate customers and the residential 
customers on a 94-degree day, Saturday, September 13th. 
I 

SmartRate Customers vs. Residential Customers Daily Usage 
for September 13th 

Maximum Temperature: 94 Degrees 
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there is a clear decrease in energy for SmartRate customers during the higher priced period 
in the anernoon. However, on some warm days in the month of July, no decrease in energy 
usage is apparent. This analysis shows that some SmartRate customers appear to be 
making adjustments to their energy usage in response to the higher priced tiers, especially 
in the latter summer months, and are clearly using more energy on the low priced 
weekends. 

The graph to the left 
does show an 
energy difference 
between the two 
customer groups. 
These differences 
are due to the fact 
that SmartRate 
customers have a 
low price schedule 
during weekends, 
and therefore are 
encouraged to use 
energy on weekends 
rather than 
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Winter Energy Usage Comparison for Cold Days 

The following graph shows the daily usage for the SmartRate customers and residential 
customers for December 7, 2008 as well as the hourly temperature. 

I Average Daily Usage Comparison for December 7,2008 
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The SmartRate customers used less than the residential customers on December 22, 2008. 
The temperatures dipped to 5 degrees in the early morning hours and reached a high of 21  
degrees Fahrenheit. The previous plotted day shows that as the temperatures decrease the 
energy usage increases regardless of the customer group. 

Average Daily Usage Comparison for December 22,2008 
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The graph below displays another cold day during the winter, this plot displays usage and 
temperatures for January 16, 2008. Temperatures reached a low of -I degree Fahrenheit 
a t  6-7 am. SmartRate customers used considerably more for this day than those not on the 
pricin schedule . 
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The following graph shows the percentage of energy for each pricing tier for weekdays 
where the temperature was less than 45 or equal to degrees. This was calculated by taking 
the average energy usage of all hours in the low winter price tier far weekdays with the 
temperature less than or equal to 45 degrees and then again for the medium and high 
prices. As one can see there is a very minimal difference, within a percent for each price 
level. 

The following graph shows the percent of energy usage for weekends for temperature less 
than or equal to  45 degrees. The difference in usage is within a half percent for the 
weekend time frame. As we have previously noted we can see that overall the SmartRate 
customers did not substantially change their energy usage. 



Conclusions 
The analysis of the LG&E SmartRate Pilot shows good results from a demand and energy 
standpoint especially in the latter part of the summer. The demand reductions during the 
critical price implementation periods vary from 0.2 kWh to almost 0.5 kWh during high 
temperature periods with the exception of hour ending 18. The load reductions found 
resulting from critical peak pricing periods are similar, although slightly less, than the load 
reductions found in previous M&V studies of LG&E’s Demand Conservation Load 
Management Program a t  the same operational temperatures. Analysis shows a slight 
decrease in energy usage when high priced periods and critically priced periods were 
initiated. However, overall SmartRate customers are using more energy than regular 
residential customers and this may be due to differences in demographics or equipment that 
was not explored in this initial study. This is also the case during the winter months. 
Analysis was also conducted comparing the price tier usages when temperatures were below 
45 degrees Fahrenheit. As concluded above there were very minimal differences between 
SmartRate and residential groups for each price tier when temperatures were below 45 
degrees Fahrenheit for both weekends and weekdays. The percent difference for weekdays 
was within one percent and within a half percent difference for the weekends when 
comparing the price tiers. Typically weekend usage for the SmartRate group is higher than 
the weekday usage as seen in the comparisons by month. The residential group’s usage is 
very similar but is higher on weekends than weekdays. The revenue implications of CPP are 
not clear from the initial analysis, given the mild weather conditions that existed during the 
summer of 2008 and especially the lack of high maximum temperature weekdays when the 
CPP could be initiated. We recommend further study during the summer of 2009. 
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Appendix 

Regression Model Output 

CPP Model MAX Temp>= 79 

Obs s t r a t a  -TYPE- - FREQ- premmax premmin premsum premmean 

1 1 0 48 2.98805 0.86181 102.022 2.12546 

2 2 0 46 6.18337 3.03694 185.277 4.02777 

CPP Model MAX Temp>= 79 

s t r a t a = i  haur=14 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Number o f  Observat ions Read 4365 
Number o f  Observat ions Used 4355 
Number o f  Observat ions w i t h  M iss ing  Values 10 

Ana lys i s  o f  Var iance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 4995.26671 1665.08890 2446.4 1 < .0001 
E r r o r  4351 2961.39950 0.68063 
Corrected T o t a l  4354 7956.66621 

Root MSE 0.82500 R-Square 0.6278 
Dependent Mean 1.52196 Adj R-Sq 0.6276 
Coef f Var 54.20628 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=14 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 
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Parameter Est imates 

Parameter Standard 
V a r i a b l e  DF Est imate E r r o r  t Value P r  > It1 

I n t e r c e p t  1 - 0.06583 0.04407 -1.49 0.1353 
maxloadtemp 1 0.00002704 0.00000278 9.72 <.0001 
maxloadtempc 1 -0.00001183 0.00000351 -3.37 0.0008 
premhr13 1 0.80240 0.01026 78.21 <.0001 

GPP Model MAX Temp>= 79 

s t r a t a = l  hOiJr=l5 

The REG Procedure 
Model: MODEL1 
Dependent V a r i a b l e :  premloadl 

Number o f  Observat ions Read 4361 
Number o f  Observations Used 4347 
Number o f  Observat ions w i t h  Miss ing  Values 14 

Ana lys is  o f  Var iance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 4620.91364 1540.30455 1682.23 C.0001 
E r r o r  4343 3976.59466 0.91563 
Corrected T o t a l  4346 8597.50831 

Root MSE 0.95689 R-Square 0.5375 
Dependent Mean 1.62926 Adj R-Sq 0.5372 
Coef f  Var 58 I 731 57 

CPP Model MAX Temp>= 79 

s t r a t a =  1 hour= l5  

The REG Procedure 
Model: MODEL1 
Dependent V a r i a b l e :  preml.oad1 

Parameter Est imates 

V a r i a b l e  
Parameter Standard 

DF Est imate E r r o r  t Value P r  > It1 
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I n t e r c e p t  1 - 0.1 8077 0.05119 
maxloadtemp 1 0.00004700 0.00000323 
maxloadtempc 1 -0.00001300 0.00000407 
premhr l3  1 0.73787 0.01 194 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=16 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl  

Number o f  Observat ions Read 
Number o f  Observat ions Used 
Number o f  Observat ions w i t h  Miss ing Values 

Source 

Ana lys i s  o f  Var iance 

-3.53 0.0004 
14.53 < .0001 
-3.20 0.0014 
61.81 < * 0001 

4361 
4345 

16 

Sum o f  Mean 
DF Squares Square F Value P r  > F 

Model 3 4520.23082 1506.74361 1426.09 <.0001 
E r r o r  434 1 4586.50779 1.05656 
Corrected T o t a l  4344 91 06.73860 

Root MSE 1.02789 R-Square 0.4964 
Dependent Mean 1.77154 Adj  R-Sq 0.4960 
Coef f  Var 58.02225 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=16 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Parameter Est imates 

Parameter Standard 
V a r i a b l e  DF Est imate E r r o r  't Value P r  > I t 1  

I n t e r c e p t  1 -0.26319 0.05501 -4.78 < .0001 
maxloadtemp 1 0 . 0 0 0 0 ~ 5 ~ 7  0 . 0 0 0 ~ 0 3 4 ~  18.88 <. 0001 
maxloadtempc 1 -0.00002027 0.00000437 -4.64 <.0001 
premhr l3  1 0.69266 0.01288 53.79 <. 0001 
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CPP Model MAX Temp>= 79 

s t r a t a = l  hour=17 

The REG Procedure 
Model: MODEL1 
Dependent V a r i a b l e :  premloadl 

Number o f  Observations Read 
Number o f  Observations Used 
Number o f  Observations w i t h  Miss ing  Values 

Source DF 

Model 3 
E r r o r  4337 
Corrected To,tal  4340 

Root MSE 1.09435 
Dependent Mean 1 .93772 
Coeff  Var 56.47603 

Ana lys is  o f  Variance 

Sum o f  
Squares 

4277.43848 
51 93.95707 
9471 "39555 

R - Square 
Adj R-Sq 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=17 

The REG Procedure 
Model: MODEL1 
Dependent Var iab le :  premloadl 

Parameter Est imates 

V a r i a b l e  DF 

I n t e r c e p t  1 
maxloadtemp 1 
maxloadtempc 1 
premhrl3 1 

4363 
4341 

22 

Mean 
Square F Value P r  > F 

1425.81283 1190.57 <.0001 
1 .I9759 

0.4516 
0.4512 

Parameter Standard 
Est imate E r r o r  

-0.26301 0 .  05863 

-0.ooo01986 o .0000~465 
0.00008155 0.00000371 

0.63227 0.01371 

t Value P r  z It1 

-4.49 e.  0001 
21.99 <.0001 
-4.27 <. 0001 
46.10 <.0001 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=18 

The REG Procedure 
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Model: MODEL1 
Dependent Var iab le :  premloadl 

Number o f  Observations Read 4364 
Number o f  Observations Used 4344 
Number o f  Observations w i t h  Miss ing  Values 20 

A n a l y s i s  o f  Variance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 4258.38348 1419.46116 986.36 <.0001 
E r r o r  4340 6245.66729 1.43909 
Corrected T o t a l  4343 10504 

Root MSE 1.19962 R-Square 0.4054 
Dependent Mean 2.10277 Adj R-Sq  0.4050 
Coef f  Var 57.04968 

CPP Model MAX Temp>= 79 

s t r a t a = l  hour=l8 

The REG Procedure 
Model: MODEL1 
Dependent Var iab le :  premloadl 

Parameter Est imates 

Parameter Standard 
V a r i a b l e  DF Est imate E r r o r  t Value P r  > I t 1  

I n t e r c e p t  1 - 0.22390 0.06427 -3.48 0.0005 
maxloadtemp 1 0.00009155 0.00000406 22.53 <.0001 

premhrl3 1 0.60469 0 .  01503 40.23 <.0001 
maxloadtempc 1 -0.00001165 0.00000510 -2.28 0.0225 

CPP Model. MAX Temp>= 79 

s t r a t a = 2  hour=l4 

The REG Procedure 
Model: MODEL1 
Dependent Var iab le :  premloadl 

Number o f  Observations Read 4550 
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Number o f  Observations Used 4549 
Number o f  Observations w i t h  Miss ing  Values 1 

A n a l y s i s  o f  Variance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 10391 3463.65049 2549.16 <. 0001 
E r r o r  4545 61 75.471 07 1.35874 
Corrected T o t a l  4548 16566 

Root MSE 1.16565 R-Square 0.6272 
Dependent Mean 2.87170 Adj R-Sq  0.6270 
Coeff  Var 40.59096 

CPP Model MAX Temp>= 79 

s t r a t a = 2  hour=14 

The REG Procedure 
Model: MODEL1 
Dependent V a r i a b l e :  premloadl 

Parameter Est imates 

Parameter Standard 
V a r i a b l e  DF Est imate E r r o r  t Value P r  > I t 1  

I n t e r c e p t  1 - 0.22674 0.09106 -2.49 0.0128 

maxloadtempc 1 -0.00000484 0.00000264 -1.83 0.0667 
maxloadtemp 1 0.0000341 1 0.00000321 10.63 <. 0001 

premhrl3 1 0.7525 1 0.00988 76.14 <.0001 

CPP Model MAX Temp>= 79 

s t r a t a = 2  hour=15 

The REG Procedure 
Model: MODEL1 
Dependent V a r i a b l e :  premloadl 

Number o f  Observations Read 4538 
Number oT Observat ions Used 4536 
Number o f  Observations w i t h  Miss ing  Values 2 
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Source 

Ana lys i s  o f  Var iance 

Sum o f  Mean 
DF Squares Square F Value P r  > F 

Model 3 8494.66431 2831.55477 1478.87 <.0001 
E r r o r  4532 8677.28962 1.91467 
Corrected T o t a l  4535 171 72 

Root MSE 1.38372 R-Square 0.4947 
Dependent Mean 3.10880 Adj R-Sq 0.4943 
Coef f  Var 44.50968 

CPP Model MAX Temp>= 79 

strata=:! hour= l5 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl  

Parameter Est imates 

Parameter S't  a nd a r d  
Var iab le  DF Estimat.e E r r o r  t Value P r  > I t /  

I n t e r c e p t  1 - 0.22264 0.10828 -2.06 0.0398 

maxloadtempc 1 -0.00000860 0.00000314 -2.74 0.0061 
maxloadtemp 1 0.00005190 0.00000381 13.61 <. 0001 

premhrl3 1 0.64595 0.01 174 55.00 < .O00l 

CPP Model MAX Temp>= 79 

strata=:! hour= l6 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Number o f  Observat ions Read 4537 
Number o f  Observat ions Used 4535 
Number o f  Observat ions w i t h  M iss ing  Values 2 
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Ana lys i s  o f  Var iance 

Source 
Sum o f  Mean 

DF Squares Square F Value P r  > F 

Model 3 8479.94691 2826.64897 131 1 .37 < .0001 
E r r o r  4531 9766.50606 2.15549 
Corrected T o t a l  4534 18246 

Root MSE 1.46816 R-Square 0.4647 
Dependent Mean 3.42505 Ad] R-Sq 0.4644 
Coef f  Var 42,86530 

CPP Model MAX Temp>= 79 

s t r a t a = 2  hour=16 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Parameter Est imates 

Parameter Standard 
Var iab le  DF Est imate E r r o r  t Value P r  > I t /  

I n t e r c e p t  1 - 0.22450 0.11490 -1.95 0.0508 
maxloadtemp 1 0.00006512 0.00000405 16.09 c .0001 
maxloadtempc 1 -0.00001345 0.00000333 -4.04 c.0001 
premhr 13 1 0.62004 0.01 246 49.75 <.0001 

CPP Madel MAX Temp>= 79 

stra ' ta=2 hour= l7 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl  

Number o f  Observat ions Read 4538 
Number o f  Observat ions Used 4535 
Number o f  Observat ions w i t h  M iss ing  Values 3 
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Source 

Ana lys i s  o f  Var iance 

Sum o f  Mean 
DF Squares Square F Value P r  > F 

Model 3 7300.45841 2433.48614 1029.49 <.0001 
E r r o r  453 1 10710 2.36377 
Corrected T o t a l  4534 1801 1 

Root MSE 1.53746 R-Square 0.4053 
Dependent Mean 3.70694 Ad] R - S q  0.4049 
Coef f  Var 41.47503 

CPP Model MAX Temp>= 79 

s t r a t a = 2  hour=17 

The REG Procedure 
Model: MODEL1 
Dependen't V a r i a b l e  : premloadl  

Parameter Est imates 

Parameter Standard 
Var iab le  DF Est imate E r r o r  t Value P r  > I t 1  

I n t e r c e p t  1 - 0.22370 0.12034 -1.86 0.0631 

maxloadtempc 1 -0.00001194 0.00000348 -3.43 0.0006 
maxloadtemp 1 0.00008280 0.00000424 19.53 e .  0001 

premhrl3 1 0.52893 0 .a1305 40.53 <. 0001 

CPP Model MAX Temp>= 79 

s t r a t a = 2  hour=18 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Number o f  Observat ions Read 4542 
Number o f  Observat ions Used 4534 
Number o f  Observat ions w i t h  M iss ing  Values 8 
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Source 

Ana lys i s  o f  Var iance 

Sum o f  Mean 
DF Squares Square F Value P r  > F 

Model 3 6601.32421 2200.44140 760.63 <.0001 
E r r o r  4530 131 05 2 .E9293 
Corrected T o t a l  4533 19706 

Root MSE 1.70086 R-Square 0.3350 
Dependent Mean 3.89455 Adj R-Sq 0.3345 
Coef f  Var 43.67290 

CPP Model MAX Temp>= 79 

strata=:! hour=18 

The REG Procedure 
Model: MODEL1 
Dependent Va r iab le :  premloadl 

Parameter Est imates 

Parameter Standard 
V a r i a b l e  DF Est imate E r r o r  t Value P r  > It1 

0.2341 

maxloadtempc 1 -0.00000512 0.00000385 - 1.33 0.1840 

I n t e r c e p t  1 - 0.15842 0.13313 -1.19 
maxloadtemp 1 0.000091 67 0.00000469 19.55 e .  0001 

premhrl3 1 0.47335 0.01444 32.78 <.0001 

CPP Model MAX Temp>= 79 

Obs s t r a t a  hour -MODEL- -TYPE- -DEPVAR- - RMSE- I n t e r c e p t  maxloadtemp maxloadtempc 
premhrl3 premloadl  

1 1 14 MODEL1 PARMS premloadl 0.82500 -0.06583 .000027041 -.000011832 

2 1 15 MODEL1 PARMS premloadl 0.95689 -0.18077 .000046998 -.000013000 

3 1 16 MODEL1 PARMS premloadl 1.02789 -0.26319 .000065668 -.000020270 

4 1 17 MODEL1 PARMS premloadl 1.09435 -0.26301 .000081548 -.000019862 

5 1 18 MODEL1 PARMS premlaadi 1.19962 -0.22390 .000091545 -.000011645 

6 2  14 MODEL1 PARMS premloadl 1.16565 -0.22674 .000034109 -.000004843 

0.80240 -1  

0.73787 -1  

0.69266 - 1  

0.63227 - 1  

0.60469 -1  

0.75251 - 1  
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7 2  15 MODEL1 PARMS premloadl 1.38372 -0.22264 .000051897 -.000008596 

8 2 16 MODEL1 PARMS premloadl 1.46816 -0.22450 .000065122 -.000013450 

9 2  17 MODEL1 PARMS premloadl 1.53746 -0.22370 .000082798 -.000011940 

10 2 18 MODEL1 PARMS premLoad 1 1 "70086 -0.15842 .000091665 - . 000005120 

0.64595 -1 

0.62004 -1  

0.52893 - 1  

0.47335 - 1  

SmartRate Customers - July Output 

CPP-No CPP Day Analysis- Max temp>= 85 

Obs 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

accountnumberl 

1000152698004 
io~oi~2698004 
10001 52698004 
1000152698004 
10001 52698004 
1000241470002 
1 00O241470OO2 
1000241470002 
1000241470002 

1000248706001 
1000248706001 
1000248706001 
1 OO02487O6001 
1000248706001 
1000579138003 
1 000579 138003 
lOO0579138003 
10005791 38003 
10005791 38003 
175547001 
175547001 
175547001 
175547001 
175547001 
20001 971 54003 
20001 971 54003 
2000197154003 
2000 1971 54003 
2000 1971 54003 
20001 99886003 
2000199886003 
20001 99886003 
2000199886003 
2000199886003 

io0024i47~002 

- TYPE- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
a 
a 
0 

-FREQ- 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

- STAT- 

N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 

premloadl 

744.000 
0.229 
12.595 
3.052 
2.218 

744.000 
0.000 
8.426 
1.779 
1.814 

744.000 
0.189 
10.847 
2.386 
2.213 

744.000 
0.485 
9.596 
3.540 
1.446 
0.000 

744.000 
0.041 
3.987 
0.719 
0.800 

744.000 
0.476 
10.141 
3.600 
1.571 
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36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 

20002251 5200 1 
20002251 52001 
2000225152001 

200022515200 1 
2000274404002 

2000274404002 

2000274404002 
2000367232001 
2000367232001 
2000367232001 
2000367232001 
2000367232001 
2000367313001 
200036731 3001 

20002251 52001 

20~0274404002 

200~274404002 

200036731 3001 
20003673 13001 
200036731 3001 
2000370712002 
2000370712002 
2000370712002 
2000370712002 
2000370712002 
2000536749002 
2000536749002 
2000536749002 
2000~36749002 
2000536749002 
2000565342002 
2000565342002 
2000565342002 
2000565342002 
2000565342002 
2000651524002 
2000651524002 
2000651524002 
2000651524002 

2000659447001 
2000659447001 
2000659447001 
2000659447001 
2000659447001 
2000723990005 

200065i~24002 

2000723990005 

200072399~005 
2000723990005 

2000723990005 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
528 
528 
528 
528 
528 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MXN 
MAX 
MEAN 
STD 

744.000 
0.000 
4.253 
0.577 
0.829 

744.000 
0.122 
5.909 
0.923 
0.876 

528.000 

7.085 
2.399 
0.888 

744.000 
0.292 
8.626 
2.179 
1.777 

744.000 
0.428 
13.046 
3.103 
1.931 

0.197 
10.144 
3.513 
2.238 

744.000 
0 I 023 
5.816 
1.812 
1.326 

744.000 
0. 222 
10. 174 

1 .E08 
1.893 

744 "000 
0.881 
10.688 
4.016 
1.761 

744.000 
0.245 
7.432 
2.964 
1.407 

a. 422 

744. oao 
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86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

101 
102 
103 
104 
105 
106 
107 

109 
110 
1 1 1  
112 
113 
114 
115 
116 
1 I7 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

t 00 

I 08 

2000735221 003 
2000735221003 
2000735221003 
2000735221 003 
2000735221 003 
20~0787~53001 
2000787053001 
2000787053001 
2000787053001 
2000787053001 
200081 9702002 
200081 9702002 
200081 9702002 

2000819702002 
2000977457003 

2000977457003 
2000977457003 
2000977457003 
222014006 
22201 4006 
22201 4006 
22201 4006 
22201 4006 
300022501 8001 
3000225018001 
3000225018001 

20008197020~2 

2000977457003 

300022501 8001 
3000225018001 
3000248683001 
3000248683001 
3000248683001 
3000248683001 
3000248683001 
3000248741 001 
30002487410~1 
3~0024874iooi 
3000248741001 
3000248741 001 
3000251763002 
3000251 763002 
3000251763002 
3000251763002 
3000251 763002 
3000367304001 
3000367304001 
3000367304001 
3000367304001 
3000367304~0i 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.057 
7.912 
1.685 
1.302 

744.000 
0.000 
7.856 
2.188 
1.412 

744.000 
0.322 
8.818 
2.469 
1.457 

744 "000 
0.424 
8.522 
2.847 
1.415 
0.000 

744.000 
0.250 
8.728 
2.333 
1.669 

744.000 

6.454 
1.005 
1.314 

744 * 000 
0.368 
9.062 
3.638 
1.757 

744.000 
0.304 
10.976 
2.231 
I .493 

744.000 
0.019 

1.984 
1.440 

a. 055 

8. a42 
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136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 

3000367366001 
3000367366001 
3000367366001 
3000367366001 
3000367366001 
3000367461001 
3000367461 001 

3000367461 001 
3~003~74~iooi 

3~003~746100i 
3000704585001 
3000704585001 
3000704585001 
3000704585001 
3000704585001 

3000834558001 
3000834558001 

3~008345~8001 

3000834~~800i 
30~0834~58001 
3000842488001 
3000842488001 
3000842488001 
3000842488001 
3000842488001 

3000946951002 
300O946951002 
3000946951002 
3000946951002 

3001 082851 001 
3001082851001 
3001 082851001 

3000946951 002 

3001r~828~iooi 

300108285io~i 
303609003 

303609003 
303609003 

303609003 
303609003 
305243003 
305243003 
305243003 

305243003 
336482002 
336482002 
336482002 
336482002 
336482002 

305243003 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.062 
10.817 
2.607 
2.031 

744. 000 
0.251 
6.814 
1 .844 
1.344 

744.000 
0.000 
8.173 
0.547 
1.122 

744.000 
0.145 
7.814 
1 .I29 
1.190 

744.000 
0.000 
4.915 
1.013 
1.050 

744.000 
0.167 
11.035 
2.464 
2.536 

744.000 
0.829 
12.260 
3.557 
1.916 
0.000 

0.000 

0. 000 
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186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
212 
213 
214 
215 
21 6 
217 
218 
219 
220 
22 1 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 

35341 2003 
35341 2003 

3534 12003 
35341 2003 
4000143984003 
40001 43984003 
4000143984003 
4000143984003 
4000143984003 
4000225023001 

3534 i 2003 

40~0225023001 

400~225023001 
4000225023001 

4000225023001 
4000225127001 
4000225127001 
40OO225127001 
4000225127001 
4000225127001 
4000226871002 
4000226871002 
4000226871 002 
4000226871002 
4000226871002 
4000242796002 
4000242796002 
4000242796002 
4000242796002 
4000242796002 
40~0267712002 
400026771 2002 
400026771 2002 
4000267712002 
40002677i2002 
4000327026002 
4000327026002 
4000327026002 
4000327026002 

4000367246001 
4000367246001 

4000367246001 
4000367246001 
4000367396001 
4000367396001 
4000367396001 
4000367396001 
4000367396001 

4~00327026002 

4000367246001 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
1 
I 
1 

528 
528 
528 
528 
528 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

0.000 

528.000 
0.125 
5 I 452 
1.116 
0.893 

744.000 
0.644 
9.908 
3.687 
1.955 

744.000 
0.034 
12.176 

1 .899 
744.000 
0. 000 
5.153 
1.096 
1.232 

744.000 
0.000 
6.159 
0.489 
1.068 

744.000 
0.214 
6.652 
1.468 
1.109 

744.000 
0.152 
6.008 
1.858 
0.983 

744.000 
0.000 
9.510 
2.576 
2.053 

744.000 
0.278 
10.265 
3,099 
1 .849 

2.230 

56 



236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25 1 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 

4000445049002 
4000445049002 
4000445049002 
4000445049002 
4000445049002 
4000543264003 
4000543264003 
4000543264003 
4000543264003 
4000543264003 
4000684326005 
4000684326005 
4000684326005 
40006843260~5 
4000684326005 
4000720485001 
4000720485001 
4000720485001 
4000720485001 
4000720485001 
4 12739002 
41 2739002 
4 i 2739002 
41 2739002 
41 2739002 
5000021599002 
5000021599002 
5000021599002 
5000021599002 
5000021599002 

5000243239002 
5000243239002 

5000243239002 

5000243239002 
5000243239002 
5000248089004 
5000248089004 
5000248089004 
5000248089004 
5000248089004 
5000287987002 
5000287987002 
5000287987002 
5000287987002 
5000287987002 
5000340052002 
~0003400~2~02 

~00034~052002 
5000340052002 

5000340052002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MXN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.395 
7.831 
2.807 
1.565 

744.000 
0.223 
7.987 
1 .855 
1.247 

744.000 
0.165 
5.743 
1.018 
0.904 

744 "000 
0.154 
6.514 
1.558 
0. 990 
0.000 

744.000 
0.861 
12.849 
4.590 
2.218 

744.000 
0.173 
6.360 
1.444 
1.060 

744.000 
0.109 
4 I 860 
1.138 
0.886 

0.518 
10.735 
2.467 
1 .896 

0.352 
8.134 
2.527 
1.385 

744. oao 

744. 000 
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286 
287 
288 
289 
290 
29 1 
292 
293 
294 
295 
296 
297 
298 
299 
300 
30 1 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
31 3 
31 4 
315 
316 
31 7 
31 8 
31 9 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 

500036731 800 1 
500036731 800 1 
500036731 8001 

500036731 8001 
5000456062004 
5000456062004 
5000456062004 
5000456062004 
5000456062004 
5000525460001 
5000525460001 

50003673i800i 

5000525460001 
5000525460001 
5000525460001 
5000676865002 

5000676865002 
5000676865002 
5000676865002 

5000845902001 
5000845902001 
5000845902001 
5000845902001 
51 1651004 
51 1651004 
51 1651004 
51 1651 004 
51 1651 004 
56803300 1 
56803300 1 
568033001 
56803300 1 
56803300 1 
57275300 1 
572753001 
572753001 
57275300 1 
572753001 
6000 1 13752002 
60001 13752002 
6000 1 13752002 
6000 1 13752002 
60001 13752002 
6OO0148185005 
600O148185005 
60001481 85005 
60001 481 85005 
6000 1481 85005 

5aoo676865002 

~000845902~01 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

744 
744 
744 
744 
744 
528 
528 
528 
528 
528 
504 
504 
504 
504 
504 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.269 
6.244 
2.452 
1.370 

528.000 
0.300 
6.281 
1.683 
1.122 

504.000 
0.284 
6.354 
1.546 
1 .I07 

744.000 
0.281 
8.564 
1.622 
1.286 

744" 000 
0.274 
7.398 
2.530 
1.251 
0. aoo 

0.000 

0.000 

744.000 
0.087 
4.946 
1.190 
0.916 

744.000 
a. aoo 
4.268 
0.475 
0.731 
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336 
337 
338 
339 
340 
34 1 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
37 1 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38 1 
382 
383 
384 
385 

6000206598002 
6000206598002 
60002065980~2 
6000206598002 
6000206598002 
6000226772002 
6000226772002 
6000226772002 
6000226772002 
6000226772002 
6000238~19003 
600~2380i9003 
6000238019003 
6000238019003 
6000238019003 
6000367392001 
6000367392001 
6000367392001 
6000367392001 
6000367392001 
6000367404001 
6000367404001 
6000367404001 
6000367404001 
6000367404001 
600041 41 02003 
6000414102003 
6000414102003 
6000414102003 
600041 41 02003 
6oa04i7043002 
6000417043002 
6OO0417043002 
6000417043002 
600041 7043002 
6000442333002 
6000442333002 
6000442333002 
6000442333002 
6000442333002 
6000588030003 
6000588030003 
6000588030003 
6000588030003 
6000588030003 
6000778730002 
6000778730002 
6000778730002 
6000778730002 
6000778730002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MTN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
S TD 

744. 000 
0.673 
10.724 
3.439 
1.572 

744.000 
0.146 
12.544 
2.617 
2.431 

744.000 
0.133 
7.721 
1.774 
1.360 

744.000 
0.237 
6.440 
1.530 
1.073 

744.000 
0.182 
5.103 
2.066 
I .438 

744.000 
0.194 
9.273 
3.286 
1.908 

744.000 
0.167 
5.861 
0.863 
0.818 

744.000 
0.237 
7.664 
1.826 
1.514 

744.000 
0.078 
6.592 
1.748 
0.997 

744.000 
0.000 
6.490 
1.746 
1.089 
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386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
41 1 
41 2 
41 3 
414 
41 5 
41 6 
417 
418 
41 9 
420 
42 1 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 

6000975304002 
6000975304002 
6000975304002 
6000975304002 
6000975304002 
60oioii674or~i 
6001 01 1674001 
6001011674001 
6001 0 1 1674001 
6001011674001 
6 6 0 9 6 2 0 0 3 
660962003 
660962003 
660962003 
660962003 
7000168618002 
70001 6861 8002 
70001 6861 8002 
70001 6861 8002 
70001 6861 8002 
7000225026001 
7000225026001 
7000225026001 
7000225026001 
7000225026001 
7000248735001 
7000248735001 
7000248735001 
7000248735001 
7000248735001 
70003671 6800 1 
70003671 68001 
70003671 68001 
70003671 68001 
7~00367168DOI 
7000367295001 
7000367295001 
7000367295001 
7000367295001 
7000367295001 
7000533356005 
7000533356005 
7000533356005 
7000533356005 
7000533356005 
7000807834002 
7000807834002 
7000807834002 
7000807834002 
7000807834002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.051 
8.223 
0.959 
1.598 

744.000 

4.317 
0.687 
0.817 
0.000 

0.157 

744.000 
0.411 
7.580 
1.81 1 
1.469 

0.047 
5.725 
0.712 
1.110 

744.000 
0.050 
9.119 
1 .885 
1.251 

744 000 
0 I 496 
5.812 
2.058 
1.020 

744.000 
0.196 
8.255 
2.262 
1.527 

744.000 
0.000 
8.659 
1.270 
1.165 

744.000 
0.307 
5.795 
1 .635 
1.037 

744. 000 
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436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
45 1 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
47 1 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 

7000949856001 
7000949856001 
7000949856001 
7000949856001 
7000949856001 
700 1080871 001 
7001 080871 001 
7001080871001 
7001080871001 
7001 080871 00 1 
741 653004 
741 653004 
741 653004 
741 653004 
741 653004 
8000027240002 
8000027240002 

8000027240002 
8000027240002 
8000367261 001 
8000367261 001 
8000367261001 
8000367261 001 
8000367261001 
8000584441 001 
8000584441001 
8000584441 001 
8000584441001 
8000584441001 
80009681 54002 
80009681 54002 
8000968154002 
80009681 54002 
80009681 54002 
8001107844002 
8001107844002 
8001107844002 
8001107844002 
8001107844002 
900022491 7002 
900022491 7002 
900022491 7002 
900022491 7002 
9000224917002 
9000224931 001 
9000224931 001 
9000224931 001 
9000224931001 
9000224931001 

8000~27240002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.233 
6.188 
2.404 
1.268 

744.000 
0.000 
8.416 
1.766 
1.721 
0.000 

744.000 
0.451 
6.461 
2.121 
1.753 

744.000 
0.351 

11.765 
3.356 
1.998 

744.000 
0.356 

11.326 
2.065 
1.286 

744 "000 
0.674 

11.695 
3.261 
1 .894 

744.000 
0.220 
9.829 
2.290 
1.426 

744.000 
0.070 
9.374 
1.620 
1.427 

744.000 
0.318 

10.124 
2.605 
1.828 
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486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
50 1 
502 
503 
504 
505 
506 
507 
508 
509 
510 
51 1 
512 
513 
514 
515 
516 
517 
51 8 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 

9000281782002 
9000281782002 
9000281782002 
9000281782002 
9000281782002 
9000367490001 
9000367490001 
9000367490001 
9000367490001 
9000367490001 
9000367534001 
9000367534001 
9000367534001 
9000367534001 
9000367534001 
9000384221 002 
9000384221 002 
9000384221 002 
9000384221 002 
9000384221 002 
9000441773003 
9000441773003 
9000441773003 
9000441773003 
9000441773003 
9000468008002 
9000468008002 
9000468008002 
9000468008002 
9000468008002 
9000833673002 
9000833673002 
9000833673002 
9000833673002 
9000833673002 
9000858699004 
9000858699004 
9000858699004 
9000858699004 
9000858699004 
9000987060003 
9000987060003 
9000987060003 
9000987060003 
9000987060003 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
0.331 
7.810 
2.337 
1.312 

744.000 
0.135 
6.490 
1.018 
I .033 

744.000 
0.269 
7.034 
2.361 
1.702 

744.000 
0.743 
10.088 
3.414 
1.748 

744.000 
0.055 
6 I 645 
1.320 
1.064 

744.000 
0.113 
6.824 
1 .801 
1.731 

744.000 
0.287 
8.275 
2.647 
2.001 

744.000 
0.112 
9.415 
0.898 
1.511 

744.000 
0.000 
4.027 
0.831 
0.660 
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SmartRate Customers - August Output 

C P P - N o  CPP Day Analysis- Max temp>= 85 
Obs 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

20 

accauntnumberl 

1000 152698004 
10001 52698004 
1000152698004 
10001 52698004 
1000152698004 

1000241470002 

1000241470002 
1000241470002 
1000248706001 
1000248706001 
1 000248706001 
1000248706001 
10002487O6001 
10005791 38003 

10005791 38003 
10005791 38003 
10005791 38003 
175547001 
175547001 
175547001 
175547001 
175547001 
20001 971 54003 
20001 971 54003 
20001 971 54003 
20001 971 54003 
20001 971 54003 
2000199886003 
2000199886003 
20001 99886003 
2000199886003 
20001 99886003 
20002251 52001 

2000225152001 
2OOO225152001 
2000225152001 
2000274404002 
2000274404002 
2000274404002 
2000274404002 

i~0024147~00:! 

io0024147~002 

iaa0579i38003 

20002251 52001 

-TYPE- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

- F R E Q -  

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

- STAT- 

N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  

premloadl 

744.000 
0.012 
8.949 
1.549 
1.785 

744.000 
0.000 
9.104 
0.497 
1.367 

744.000 
0.246 
10.540 
3.656 
2.503 

744 "000 
0.415 
7.742 
2 I 608 
1.441 
0. 000 

744.000 
0.173 
10.064 
1.935 
0.739 

744.000 
0.428 
7.921 
2.840 
1.638 

744.000 
0.253 
10.841 
1.595 
1 .I02 

744.000 
0.118 
4.871 
0.912 
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45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 

2000274404002 
2000367232001 
2000367232001 
2000367232001 
2000367232001 
2000367232001 
200036731 3001 
200036731 3001 
200036731 3001 

200036731 3001 
200037071 2002 
2000370712002 
200037071 2002 
200037071 2002 
200037071 2002 
2000536749002 
2000536749002 
2000536749002 
2000536749002 
2000536749002 
2000565342002 
2000565342002 
2000565342002 
2000565342002 
2000565342002 
2000651524002 
2000651 524002 
2000651 524002 
2000651 524002 
2000651 524002 
2000659447001 
2000659447001 
2000659447001 
2000659447001 
2000659447001 
2000723990005 
2000723990005 
2000723990005 
2000723990005 
2000723990005 
2000735221 003 
2000735221003 
2000735221003 
2000735221 003 
2000735221003 
2000787053001 

2000787053001 
2000787053001 

2or~0367313001 

2000787053001 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
139 
139 
139 
139 
139 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

0.994 
139.000 
0.000 
10.000 
1.608 
2.055 

744.000 
0.284 
7.585 
3.281 
1.743 

744.000 
0.043 
13.000 
3.479 
1.793 

744.000 
0.134 
6.596 
1.443 
1.457 

744.000 
0.017 
9.052 
0.427 
0.997 

744.000 
0.000 
8.947 
1.874 
1.604 

744 "000 
0.301 
9.002 
3.509 
1.598 

744.000 
0.000 
8.260 
2.691 
1.433 

744.000 
0.058 
7.171 
1.085 
1 .I88 

744.000 
0.000 
4.216 
1.046 
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95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
1 07 
108 
I09 
1 10 
1 1 1  
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
I31 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

2000787053001 
200081 9702002 
2O00819702002 
200081 9702002 
200081 9702002 
200081 9702002 
2000977457003 
2000977457003 
2000977457003 
2000977457003 
2000977457003 
2220 i 4006 
2220 I4006 
22201 4006 
22201 4006 
22201 4006 
3000225018001 
3000225018001 

3000225O18001 
3000225018001 
3000248683001 
3000248683001 
3000248683001 
3000248683001 
3000248683001 
3000248741 001 

3000248741001 
3000248741 001 
3000248741 00 1 
3000251763002 
3000251 763002 
3000251763002 
3000251 763002 
3000251763002 

3000225018001 

3000248741001 

30~0367304001 

3000367304~oi 
3000367304001 

3000367304001 
3000367304001 
3000367366001 
3000367366001 
3000367366001 
3000367366001 
3000367366001 
30003674610~1 
3000367461 001 
3000367461001 
3000367461 001 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

0.788 
744.000 
0,429 
12.394 
3.140 
2.017 

744 * 000 
0.244 
7.532 
2.496 
1.455 
0.000 

744. 000 
0.000 
8.567 
2.047 
1.961 

0.219 
6.873 
2.108 
1 .I86 

744.000 
0.045 
8.971 
2.296 
1.392 

744.000 
0 "000 
12.062 
2.341 
1.965 

744.000 
0.336 
9.062 
3 I 362 
1.553 

744.000 
0.282 
6.256 
1.963 
1.484 

744.000 
0.156 
8.787 
2.436 

744. oao 
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145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

3000367461 00 1 
3000704~85~0i 
3000704585001 
3000704585001 
3000704585001 
3000704585001 
3000834558001 
3000834558001 
3000~3455800i 

3000834558001 

3~00842488001 
3000~424~8001 

3000834558001 

3000842488001 

3000842488001 
3000842488001 
3000946951002 
3000946951002 
3000946951002 
3000946951 002 
3000946951 002 
3001 082851 00 1 
3OO108285100 1 
3001 082851 001 
3001 082851 mi 
3001 082851 001 
303609003 
303609003 
303609003 
303609003 

305243003 
305243003 
305243003 
305243003 

336482002 
336482002 
336482002 
336482002 
336482002 
3534 12003 
35341 2003 
35341 2003 
35341 2003 
35341 2003 
4OOO143984003 

4000143984003 
4000143984003 

303609003 

30.5243003 

40001 43984003 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 

140 
140 
140 
140 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

1.226 
744.000 
0.077 
7.409 
0.706 
1.079 

744.000 
0.300 
8.963 
2.267 
1.631 

744.000 
0.000 
4.827 
0.326 
0.841 

744.000 
0.496 

I I .242 
3.654 
2.337 

0.517 
9.741 
3.512 
2.019 
0.000 

744. ooa 

0.000 

0.000 

0. ooa 

140.000 
0.000 
10.000 
1.736 
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195 
196 
197 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
21 2 
21 3 
214 
21 5 
21 6 
217 
218 
21 9 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

4000143984003 
4000225023001 
4000225023001 
4000225023001 
4000225023001 
4000225023001 
4000225127001 
40002251 27001 
4000225127001 
4000225127001 
40002251 27001 
4000226871002 
4000226871 002 
4000226871002 
4000226871 002 
4000226871002 
4000242796002 
4000242796002 
4000242796002 
4000242796002 
4000242796002 
4000267712002 
4000267712002 
4000267712002 
4000267712002 
4000267712002 
4000327026002 
4000327026002 
4000327026002 
4000327026002 
4000327026002 
4000367246001 
4000367246001 
4000367246001 

4000367246001 
4000367396001 
4000367396001 
4000367396001 
4000367396001 
4000367396001 
4000445049002 
4000445049002 
4000445049002 
4000445049002 
4000445049002 
4000543264003 

4000543264003 
4000543264003 

40~0367246~0i 

4000543264003 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

140 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MZN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

2.573 
744.000 
0.707 
9.108 
3.055 
1.545 

744.000 
0.013 
12.198 
1.338 
1.718 

744.000 
0.000 
3.665 
0.271 
0.731 

744.000 
0.000 
5.237 
0.517 
0.649 

744.000 
0.042 
10.418 
2.153 
1.475 

744.000 
0.227 
7.284 
1.893 
1 .I12 

744.000 
0.000 
5.092 
0.422 
1 .I61 

744.000 
0.242 
8.080 
2.009 
1.941 

744.000 
0.466 
7.915 
3.331 
1.740 

744.000 
0.248 
7.027 
1.429 
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245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 

271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 

270 

4000543264003 
4000684326005 
4000684326005 
4000684326005 
4000684326005 
4000684326005 
4000720485001 
4000720485001 
4000720485001 
4000720485001 
4000720485001 
41 2739002 
41 2739002 
4 12739002 
41 2739002 
41 2739002 
5000021599002 
5000021599002 

5000021599002 
5000021599002 
5000243239002 
5000243239002 

~~00021~99002 

5~00243239002 
~0~0243239002 
5000243239002 
5000248089004 
5000248089004 
5000248089004 
5000248089004 
5000248089004 
5000287987002 
5000287987002 
5000287987002 

5000287987002 

5000340052002 

5000340052002 
5000340052002 
500036731 8001 
500036731 8001 
500036731 800 1 

~000287987002 

50003400~2~02 

~00~340052002 

~~003673i8001 
5000367318001 
5000456062004 
5000456062004 
5000456062004 
5000456062004 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
140 
140 
140 
140 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

1.339 
744.000 
0.153 
6.572 
1.350 
1.282 

744.000 
0.505 
7.109 
2.348 
1.211 
0.000 

744.000 
0.410 
9.416 
3.041 
1.709 

744.000 
0.176 
7.257 
1.294 
1.089 

0.000 
4.394 
1.549 
0.779 

744.000 
0.186 
7.443 
2.242 
1.511 

744.000 
0.253 
10.354 
2.629 
1.504 

744.000 

8.325 
2.523 
1.651 

140.000 
0.000 
14.000 
0.975 

744. oao 

0.219 
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295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
31 1 
312 
31 3 
314 
315 
31 6 
317 
31 8 
31 9 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 

~00~4~6062004 
5000525460001 
5000525460001 
5000525460001 
5000525460001 
5000525460001 
5000676865002 
5000676865002 
5000676865002 
5000676865002 
5000676865002 
5000845902001 
5000845902001 
5000845902001 
5000845902001 
5000845902001 
51 1651 004 
51 1651 004 
511651004 
51 1651 004 
51 1651004 
568033001 
568033001 
56803300 1 
568033001 
56803300 1 
57275300 1 
572753001 
572753001 
572753001 
572753001 

60001 13752002 
60~0113752002 

60001 I 3752002 
6000113752002 
60001 13752002 
60001 481 85005 
6000148185005 
60001 481 85005 
6 ~ 0 0 i 4 8 1 8 ~ ~ 0 ~  
6000 1481 85005 
6000206598002 
6000206598002 
6000206598002 
6000206598002 
6000206598002 
6000226772002 
6~00226772002 
6000226772002 
6000226772002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

a 

a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

140 
140 
140 
140 
140 
140 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MXN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

1.762 
140.000 
0.000 
14.000 
1.754 
2.951 

744.000 
0.086 
9.268 
1 .I24 
1.308 

744.000 
0.226 
7.048 
1.948 
1.259 
0.000 

0.000 

0.000 

744.000 
0.086 
7.128 
0.805 
0.884 

744.000 
0.228 
7.723 
1.588 
0.769 

744.000 

10.597 
3.949 
2.113 

744.000 
0.042 
8.384 
0.765 

0 . o m  
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345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
37 1 
372 
373 
374 
375 
376 
377 
378 
379 
380 
38 1 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 

6000226772002 
600023801 9003 
600O238019003 
6000238019003 
600O238019003 
6000238019003 
6000367392001 
6000367392001 
6000367392001 
6000367392001 
6000367392001 
6000367404001 
6000367404001 
6000367404001 
600~367404001 
6000367404001 
6~OO414102003 
6000414102003 
6000414102003 
6000414102003 
600041 41 02003 
6000417043002 
600041 7043002 
60004i7~43002 
6000417043002 
6000417043002 
6000442333002 
6000442333002 
6000442333002 
6000442333002 
6000442333002 
6000588030003 
6000588030003 
6000588030003 

6000588030003 
6000778730002 
6000778730002 
6000778730002 
6000778730002 

6000975304002 
6000975304002 
6000975304002 
6000975304002 
6000975304002 
6001 01 1674001 
600 1 01 167400 1 
600101 1674001 
6001 01 1674001 

600~~88030003 

~~0~778730002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

1.194 
744.000 
0.337 
9.568 
2.115 
1.036 

744.000 
0.042 
6.358 
1 I 107 
0 I 846 

0.000 
6.937 
1.258 
1.079 

744.000 
0.173 
9.071 
2.578 
1 .E81 

744.000 
0.170 
5.120 
0.913 
0.767 

744.000 
0.207 
7.853 
2.437 
1.748 

0.078 
5.756 
1.245 
1.073 

744.000 
0.000 
4.270 
0.220 
0.442 

744.000 
0.278 
9.253 
2.446 
1.569 

744.000 
0.232 
8.174 
1.646 

744. ooa 

744. 000 
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395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
41 1 
41 2 
413 
41 4 
415 
41 6 
417 
418 
419 
420 
42 1 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
44 1 
442 
443 
444 

6001011674001 
660962003 
660962003 
6 6 0 9 6 2 0 0 3 
6 6 0 9 6 2 0 0 3 
660962003 
70001 6861 8002 
7000168618002 
70001 6861 8002 
7000168618002 
70001 6861 8002 
7000225026001 
7000225026001 
7000225026001 
7000225026001 
7000225026001 
7000248735001 
7000248735001 
7000248735001 
7000248735001 
7000248735001 
7OOO367168001 
70003671 68001 
7000367168001 
7000367168001 
70003671 68001 
7000367295001 
7000367295001 
7000367295001 
7000367295001 
7000367295001 
7000533356005 
7000533356005 
7000533356005 

7000533356005 
7000807834002 
7000807834002 
7000807834002 
7000807834002 
7000807834002 
7000949856001 
7000949856001 
7000949856001 
7000949856001 
7000949856001 
700108087i001 
7001 08087 1001 
7001080871001 
7001 080871001 

7000~33356r~05 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 

1.228 
0.000 

744.000 
0.098 
7.266 
2.173 
1.668 

744.000 
0.283 
7.905 
1.936 
1.228 

744.000 
0.148 
8.204 
1.916 
1.289 

744.000 
0.  000 
6.851 
1 .862 
1.614 

0.176 
5.453 
1.231 

744.000 
0.062 
7.501 
1.808 
1.177 

744.000 
0.000 
5.980 
1 .909 
1.115 

744.000 
0 I 234 
5.822 
2.444 
1.693 

744.000 
0.525 
9.587 
3.612 

744. oao 

a. 993 

7 1  



445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
47 1 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
49 1 
492 
493 
494 

7001080871001 
741653004 
74 1653004 
74 1653004 
741 653004 
741 653004 
8000027240002 
8000027240002 
8000027240002 
8000027240002 
8000027240002 
8000367261001 
800036726 1001 
8000367261001 
8000367261001 
8000367261001 
8000584441001 
8000584441 001 
8000584441001 
8000584441001 
8000584441 001 
80009681 54002 
80009681 54002 
8000968154002 
8000968154002 
8000968154002 
800 1 1 07844002 
8001107844002 
8001107844002 
8001107844002 
8001 107844002 
900022491 7002 
9000224917002 
900022491 7002 
9000224917002 
9000224917002 
9000224931 001 
9000224931001 
9000224931001 
9000224931001 
9000224931001 
9000281782002 
9000281782002 
9000281782002 
9000281782002 
9000281782002 
9000367490001 
9000367490001 
9000367490001 
9000367490001 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

744 
1 
1 
1 
1 
1 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 

1.417 
0.000 

744. ooa 
0.446 

16.927 
2.980 
1 .844 

0.337 
11.110 
4.090 
2.505 

744.000 
0.000 
9.722 
2.626 
I .467 

744.000 
0.280 

13.130 
4.082 
2.367 

744.000 
0.166 
6.755 
1.151 
0.978 

744.000 

8.735 
1.272 
1.580 

744.000 
0.118 
9.719 
2.999 
2.005 

744 * 000 
0.323 
6.181 
2.657 
1.348 

744.000 
0.225 
6.652 
0.715 

744. ooa 

0.  aoo 

72 



495 
496 
497 
498 
499 
500 
50 1 
502 
503 
504 
505 
506 
507 
508 
509 
510 
51 1 
51 2 
51 3 
514 
515 
516 
517 
51 8 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 

9000367490001 
9000367534001 
9000367534001 
9000367534001 
9000367534001 
9000367534001 
9000384221 002 
9000384221002 
9000384221002 
9000384221 002 
9000384221002 
9000441773003 
9000441773003 
9000441773003 
9000441773003 
9000441773003 
9000468008002 
9000468008002 
9000468008002 
9000468008002 
9000468008002 
9000833673002 
9000833673002 
9000833673002 
9000833673002 
9r~o0833673002 
9000858699004 
9000858699004 
9000858699004 
9oao858699004 

9~00987060003 
90~0987060003 

9000858699004 

9000987060003 
9000987060003 
9000987060003 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

1 "074 
744 "000 
0.268 
7.307 
3.100 
1.326 

744.000 
0.648 
10.861 

1.736 
744.000 
0.089 
6.256 
1 .I32 
1 .I06 

744.000 

6.438 
3.682 
1.31 1 

744.000 
0.230 
8.173 
1.295 
1.332 

744.000 
0.187 
10.187 
2.095 
1 .830 

744.000 
0.008 
5.347 
0.389 
0.854 

3.300 

0.470 
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Residential Customers - July Output 

Obs 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

accountnumberl 

0000000111030 
0000000111030 
0000000111030 
00000001 1 1030 
0000000111030 
0000014768a05 
0000014768005 
0000014768005 
0000014768005 
0000014768005 
0000014768058 
0000014768058 
0000014768058 
0000014768058 
0000014768058 
0000014768095 
0000014768095 
0000014768095 
0000014768095 
0000014768095 
0000014768142 
0000014768142 
0000014768142 
a000014768142 
0000014768142 
0000025590001 
0000025590001 
0000025590001 
0000025590001 
0000025590001 
0000025895001 
0000025895001 
0000025895001 
0000025895001 
0000025895001 
0000025895007 
0000025895007 
0000025895007 
0000025895007 
0000025895007 
0000053777003 
0000053777003 
0000053777003 
0000053777003 
0000053777003 

-TYPE- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- FREQ- 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

-STAT- 

N 
M I N  
MAX 
MEAN 
STD 
N 
MTN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

premload 1 

744.000 
0.154 
7.007 
2.069 
1.732 

744.000 
0.131 
5.289 
1.020 
0.792 

744.000 
0.113 
8.510 
1.632 
1.406 

744.000 
0.176 
7.549 
2.069 
1.582 

744.000 
0.234 
9.217 
3.591 
2.137 

744.000 
0.000 
9.048 
2.001 
1.953 

744.000 
0.409 
10.289 
2.637 
1 .898 

744.000 
0.226 
7.461 
1.722 
1.468 

744.000 
0.000 
6.863 
0.669 
1.299 
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46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

0000112288003 
00001 12288003 
0000112288003 
0000112288003 
0000112288003 
0000123497007 
0000123497007 
0000123497007 
00001 23497007 
00001 23497007 
0000175531001 
0000175531001 
0000175531001 
00001 75531001 
0000175531001 
0000175612001 
0000175612001 
000017561 2001 
00001 7561 200 1 
0000 17561 200 1 
00001 91 144002 
00001 91 144002 
00001 91 144002 
00001 91 144002 
0000 191 144002 
00001 96050002 
0000196050002 
0000196050002 
00001 96050002 
00001 96050002 
00001 98745005 
00001 98745005 
0000198745005 
0000198745005 
oaooi 98745005 
0000204450004 
0000204450004 
0000204450004 
0000204450004 

0000218838002 
0000218838002 
0000218838002 
0000218838002 
0000218838002 
0000218940002 
0000218940002 
000021 8940002 
0000218940002 
0000218940002 

oo002044500~4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
S TD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 

744.000 
1.108 
12.384 
6.318 
3.032 

744.000 
0.088 
4 I 546 
a. 405 
0.571 

744.000 
0.613 
6.576 
2,706 
1.458 

744.000 
0.000 
4.636 
0.572 
0.713 

744.000 
0.290 
8.888 
3.156 
1.799 

744.000 
0.262 
7.079 
2.012 
1 .I01 

744.000 
0.337 
8.670 
2.792 
2.205 

744.000 
0.307 
9.862 
3.145 
2.146 

744.000 
0.142 
8.532 
1.684 
1.269 

744.000 
0.185 
7.561 
1.381 
1.041 
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96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
I06 
107 
108 
109 
110 
1 1 1  
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

0000221005004 
0000221005004 
0000221005004 
0000221 005004 
0000221 005004 
0000221 474002 
0000221 474002 
0000221 474002 
0000221 474002 
0000221474002 
0000222691003 
0000222691003 
0000222691003 
0000222691 003 
0000222691003 
0000223249004 
0000223249004 
0000223249004 
0000223249004 
0000223249004 
0000223249005 
0000223249005 
0000223249005 
0000223249005 

0000224889001 
0000224889001 
0000224889001 
0000224889001 
0000224889001 
0000224889002 
0000224889002 
0000224889002 
0000224889002 
0000224889002 
0000224908001 
0000224908001 
0000224908001 
0000224908001 
0000224908001 
0000224954001 
0000224954001 
0000224954001 
0000224954001 
0000224954001 
O00022496100 1 

0000224961001 
0000224961001 
0000224961001 

0000223249005 

o0~0224961001 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MIN 
MAX 
MEAN 
STD 

744. oao 
0.269 
9.430 
2 I 947 
1 .849 

744.000 
0.101 
4.594 
0.980 
0.890 

744.000 
0.163 
9.905 
2.358 
1.491 

744.000 
0.167 
8.747 
2.038 
1.728 

744.000 
a. 269 
12.557 
3.296 

744.000 
1.509 
10.922 
3.767 
2.041 

744.000 
0.348 
12.557 
3.105 
2.344 

744 "000 

7.660 
1.126 
1.572 

744.000 
0.188 
8.770 
1.356 
1.457 

744.000 
0.022 
3.390 
0.539 
0.821 

2. 028 

0.140 
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146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 

0000224977001 
0000224977001 
0000224977001 
0000224977001 
0000224977001 
0000224984002 
0000224984002 
0000224984002 
a000224984002 
0000224984002 
0000225006001 
0000225006001 
0000225006001 
0000225006001 
0000225006001 
0000225082002 
0000225082002 
0000225082002 
0000225082002 
0000225082002 
0000225126001 
00002251 26001 
00002251 26001 
0000225126001 
0000225126001 
0000225149002 
0000225149002 
0000225i49002 
OO00225149002 
0000225149002 
00002251 56001 
00002251 56001 
00002251 56001 
00002251 56001 
00002251 56001 
0000225188005 
00002251 88005 
00002251 88005 
00002251 88005 
00002251 88005 
0000225438002 
0000225438002 
0000225438002 
0000225438002 
0000225438002 
O000225813002 
0000225813002 
OO00225813002 
O000225813002 
0000225813002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 
N 
M I N  
M A X  
M E A N  
STD 

744.000 
0.000 
7.570 
0.638 
1 .003 

744.000 
0.000 
9.481 
0.889 
1.592 

744.000 
0 .  115 
8.885 
2.107 
1.555 

744.000 
0.292 
8.369 
2.197 
1.624 

744.000 
0.016 
7.202 
0.993 
1.670 

744.000 
0.216 
14.043 
2.606 
3.268 

744.000 
0.000 
7.155 
1 .843 
1.327 

744 * 000 
0.337 
8.609 
2.541 
1.309 

744.000 
0.581 
9.423 
3.176 
1.786 

744.000 
0.000 
9.172 
0.952 
1.517 
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197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
21 0 
21 1 
212 
21 3 
21 4 
215 
21 6 
21 7 
21 8 
21 9 
220 
22 1 
222 
223 
224 
225 
226 
227 
228 
229 
230 
23 1 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 

0000226223002 
0000226223002 
0000226223002 
0000226223002 
0000233461002 
00002334~i0~2 
0~002334~i002 

ooor~23346ioo2 
OO00233461002 

0000242805002 
0000242805002 
0000242805002 
0000242805002 
0000242805002 
0000248634001 
~0002486340oi 
0000248634001 
0000248634001 
aooo248~34ooi 
0000248641001 
0000248641001 
0000248641001 
0000248641001 
0000248641001 
0000248659005 
0000248659005 
0000248659005 
0000248659005 
0000248659005 
0000248696001 
0000248696001 
0000248696001 
0000248696001 
0000248696001 
000024870800 1 
0000248708001 
0000248708001 
00002487~800i 
aooo24870800i 
0000248715001 
00002487150Ol 
0000248715001 
0000248715001 
000O248715001 
0000248747001 
0000248747001 
0000248747001 
0000248747001 
0000248747001 
0000249525002 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 
744 

M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 
MTN 
MAX 
MEAN 
STD 
N 
M I N  
MAX 
MEAN 
STD 
N 

0.407 
14.139 
3.795 
2.619 

0.457 
18.554 
10.433 
6.067 

744. oao 

744. ooa 
0.577 
10.871 
4.278 
2.782 

744.000 
0.055 
3.677 
0.624 
0.515 

744.000 
0.080 
8.186 
0.872 
1 .050 

744.000 
0.000 
9.695 
2.629 
2.155 

744.000 
0.236 
11.188 
2.554 
2.194 

744.000 
0.092 
5.969 
1.690 
1 .I91 

744.000 
0.064 
7.163 
2.085 
1.419 

744.000 
0.112 
4.522 
1.025 
1 .000 

744.000 
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247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
26 1 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
278 
279 
280 
28 1 
282 
283 
284 
285 
286 
287 
288 
289 
290 
29 1 
292 
293 
294 
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Assessment of LG&E Smart Rate Program 

In trod uc ti on 

In the Louisville Gas & Electric (LG&E) Smart Meter pilot program, residential 
customers receive an enhanced meter that allows collection and review of electricity 
usage by time of day. As part of this pilot, a small subset of customers is participating in 
a Smart Rate Program where they are charged based on time of electricity use, with 
higher prices associated with critical peak periods. These customers have been given load 
control switches; programmable thermostats; and energy monitors to help them keep 
track of pricing periods, real time costs, and critical peak pricing events. These tools 
allow actively involved customers to reduce their energy costs by selecting lower-cost 
time periods for their energy use. 

In the fall of 2008, E.ON 1J.S. commissioned an assessment of its energy efficiency and 
green energy programs, including the LG&E Smart Rate Program. The assessment was 
conducted by Schmidt Consulting Services, an independent marketing research firm, via 
a telephone survey of utility customers. This report presents the results from the portion 
of the research covering the Smart Rate Program. 

The primary objective of this research was to assess participants’ satisfaction with the 
Smart Rate Program. Additional objectives were to determine reasons for enrolling in the 
program, to assess the enrollment and start-up process, and to explore any gaps between 
expectations and experience with the program. 

Research Design 

The Smart Rate research was one of five modules in the E.ON customer program 
assessment, which was conducted by means of a telephone interview. 

Respondents were asked twelve closed-ended questions regarding the Smart Rate 
Program. Specific responses to five of the questions triggered open-ended probes to 
obtain additional information on situations where expectations were either not met or 
were exceeded. 

The primary measure of satisfaction with the program used a scale from 1 to 10, where I 
is “unacceptable,” 5 is “average,” and 10 is “outstanding.” Interpretation of the non- 
labeled points on the scale was based on a comparison of questions in the full  survey 
using this scale with questions as to whether expectations were met. Figure 1 shows the 
characterization of responses using this scale. 
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Figure 1: Characterization of Points on 10-Point Scale 

1-4 

Outstanding 

Good 

Average 

Unacceptable 

Reported results only include valid responses (Le., responses of “don’t lmow” or 
“refused” are excluded). 

Sampling Design 
LG&E provide a list of 75 participants in the Smart Rate Program as of July 23,2008, 
whose contact information could be verified. 

Respondents were qualified to participate in the customer programs assessment survey if 
they confirmed that they made or participated in household decisions about energy or 
their electric utility. Respondents were asked the questions about the Smart Rate 
program if they were listed as participants by L,G&E and also confirmed their 
participation program. 

A quota of twenty-five interviews was established for program participants. Call 
disposition is shown in Table 1. 

Since almost all program participants were contacted to complete an interview, this 
survey is considered a census rather than a sample of the eligible population. 
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Table 1 : Call Disposition 

Records Provided by LG&E 75 
Not Callable 11 

Invalid Phone Numbers 2 
Fax/Modern Line 1 
Cell Phone 1 
Not in Service 7 

Callable Numbers 64 

Completed Interviews 25 
Rehsals 4 
Could Not Confirm Participation 0 
Could Not Contact 32 

No AnswedAnswering Machine 25 
Respondent Absent 5 
Call Back Later 2 

I Not Called 3 

Data Collection 

This research was conducted by means of a fully scripted, computer-assisted telephone 
interview. LG&E was identified as the sponsor of the survey. Respondents were 
anonymous. 

Interviews were conducted between August 25 and September 27,2008. Due to a severe 
wind storm on September 14 that left many customers without power, interviewing was 
suspended from September 14 through September 22. 

Results 

68% of the respondents have been in the Smart Rate program for less than six months 
(Figure 2). Two of the twenty-five respondents report being in the program for more than 
two years, which is longer than the program has been in existence. 
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Figure 2: Length of Participation in Smart Rate Program 

More than 2 years 

1 to 2 years 

6 months to 1 year 

Less than 6 months 

(n=25) 

4% 

0% 

28% 

j 68% 

Twenty-four of the twenty-five respondents reported that they still use the programmable 
thermostat they were given when they joined the program. 

A strong majority of respondents (80%) felt they were contacted in a timely manner to 
schedule installation (Figure 3). The 3 respondents that were not contacted in a timely 
fashion reported that it took between 1 month and 1 year to be contacted. These 
participants expected that they would be contacted in one month or less. All respondents 
said that the date they were given for installation was within a reasonable length of time. 

Figure 3: Contacted in Timely Manner to Schedule Installation 
(n=25) 

Saving money was the strongest reason for joining the program (Figure 4). More than 
half of the participants also cited protecting the environment, obtaining the energy usage 
monitor, and obtaining the programmable thermostat as major or moderate reasons for 
joining. 
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Figure 4: Reasons for Joining the Smart Rate Program 
(n=24 to 25) 

Total Major + 
Moderate I 8% 

To save money 8% 

To help protect the environment 4% 

Get the energy usage monitor 4% 

Get the programmable thermostat 

I 

92% 

84% 

75% 

60% 

Major reason Moderate reason Minor reason 0 Not a reason 

The Smart Rate Prograin has coinpletely met or exceeded expectations among 71% of 
respondents (Figure 5). Only one of the respondents reported that the program did not 
meet expectations. 

Figure 5: Smart Rate Program Met Expectations 
(n=24) 

Completely met 
expectations 63% 

Nearly met 
expectations 25% 

Did not meet 

Reasons why two respondents' expectations were exceeded included the energy saving 
and the detailed information that could be obtained (Table 2). 



Table 2: How Expectations Were Exceeded 

(n=2) 

“The ability to track the meter and probably the energy 
saving.” 

“Wasn’t expecting the information to be as detailed in the 
smart meter as was provided.” 

Among the seven respondents who reported that their expectations were nearly met or not 
met, three cited difficulty in adjusting the thermostat and two mentioned billing issues 
(Table 3). 

Table 3: How Expectations Were Not Met 
(n=7) 

I I 
“Because they put me on the program and didn’t start billing me properly for 
two months, and I have two bills now instead of one. It’s not as useful as I 
thought it would be.” 

“Our thermostat was installed in May, but the coordination at the office took 
three months before we got a bill reflecting the new program.” 

“The programmable thermostat that I have, I would like an easier way to turn it 
up or down.” 

“Very hard to operate.” 

“Well, sometimes it’s been getting pretty cool.” 

“We were not given full disclosure on the monthly meter charge increase.” 

“I was hoping to save more money.” I 
Overall, 90% of the respondents rated the Smart Rate Program as “outstanding” (45%) or 
“good” (45%). An “average” rating was given by 9% (Le., two of the twenty-two 
respondents who answered this question) (Figure 6). 

Almost half (48%) of respondents have recommended this program to someone else 
(Figure 7). 
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Figure 6: Overall Rating of Smart Rate Program 

(n=22) 

Outstanding (9, I O )  

Good (7, 8) 

0 Average (5, 6) 

0 Unacceptable (1-4) 

Figure 7: Have Recommended the Smart Rate Program to Anyone 

(n=25) 

Conclusions 

There was a very high level of overall satisfaction among participants in the Smart Rate 
Program. Close to half of respondents rated the program as “outstanding,” and close to 
half recommended the program to someone else. Only one of the respondents said that 
the program did not meet expectations. 

Customers choose to participate in this program for a variety of reasons, the strongest of 
which is to save money. Protecting the environment is a secondary motivation. The 
equipment supplied with the program - the programmable thermostat and the energy 
monitor - are also seen as attractive benefits. 

Program start-up was generally adequate, with no problems reported by more than three 
participants. Three people felt they should have been contacted sooner to schedule 
installation, and two people reported billing inconsistencies at the start of the program. 
Three people also noted that the thermostat was somewhat difficult to operate. While this 
is a low incidence of problems, it is recommended that these issues be monitored. 
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Limitations of the Study 

Since this study included one-third of program participants, the results of the study are 
considered representative of participants’ initial experience with the pilot program, 
However, since two-thirds of survey respondents had participated in the program for less 
than six months and the tatal number of program participants is currently small, the 
results of this study are not necessarily indicative of longer-term participants or hture 
participants who are not “early adopters.” 
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